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Second Edition, with Corrections, in One Volume, crown 
8vo. pp. 724, price 7«. ^d. cloth. 

ENGLISH HISTOEY 

FROM THE EARLIEST PERIOD 
TO OUR OWN TIMES. 

With on Appendix containing Tables of Battles, Sieges, Treaties, 
Biograpliy, Ck>lonies, and Contemporary Sovereigns. 

Bxpresshf designed to assist Students jprejparing for 

Exa/mdnaMon, 



» Thb Axtthob of this Tolnine having felt the want of a History containing 
all the information required by Candidates preparing for the various 
Examinations, was induced to imdertake the task of compiling the 
present work, in which he trusts he has embodied all that can be 
required to pass with credit the most searching Examination. 

It contains a brief notice of every important historical event; the 
Anglo-Saxon government, laws, and institutions; the introduction of 
the fbudal system; the development of our constitution; and genea- 
logical tables showing the connection of the different dynasties. 

At the end of each reign the principal discoveries have been briefly 
chioaicled, and a summary given of Parliamentary proceeding. 

The AppBin>ix contains chronological tables of battles, sieges, and 
treaties ; a short biography of every person of note ; a list of British 
colonies and dependencies, and a table of contemporary sovereigns, 
^ tracing the rise of the different European kingdoms. 

* For easy reference, the most important events have been printed in 
Clarendon type, and a complete Index given of both text and appendix. 



* Bveory device li employed to hdp the 
memory. Prominent erenta or names 
are printed in larger and blacker type ; 
chronological tables of battles, sieges, 
and treaties are given in an appendix, 
with a great deal of other yery im- 
portant matter.* MnsBUic. 

' This is an aooorate, foil, and well- 



arranged teact-book— the best we as yet 
know. Drawn up by an Instructor of 
Candidates for the Civil Service, it is a 
oommendable preparation in history for 
aUsnch candidates; while schoolmasters 
and private students cannot fail, with 
the most moderate attention, to learn 
from it all that they require to know of 
the sabjeot. There is a section of it 
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Lupton's English History. 



which ezplainB the ancieiit TgngHai^ 
terms relatiye to the tenure of land with 
much simplicity and brevity.' 

National Socncrr's Papsb. 

*Thia is a very useful compilation, 
and one that supplies an undoubted 
want. In nearly all those Public Bxami- 
nationsy which ' are such a prominent 
feature in the educational moyements (rf 
the present day, the study of Tgn gHaTi 
History has now obtained its due recog- 
nition and encouragement; but hitherto 
the student has laboured under con- 
siderable disadvantac^ in the choice of 
a text-book suited to his special require- 
ments. What the compd4tion u/cUlahs 
want isa^nopsis of the facts of history, 
rather thim a hlstoiy proper : th^ want 
a history, that is to say, wherein the 
events, personages, dates, laws, &c., 
about which they are likely to be asked, 
are presented in a form calculated to 
strike the mind and to impress them- 
selves on the memory ; whilst they re- 
quire little, if any, critical discussion. 
Such a book is the one before us; 
whereof the appendices will be found 
the most useful and valuable part. Th^ 
oonslBt of Chronological tables of Battles, 
Sieges, and Treaties ; a short Bio- 
graphical Dictionary ; a list of British 
Colonies and Dependencies, with a His- 
tory of how acquired ; and a Table of 
contemporary Sovereigns. All these 
tabular forms are well arranged, both 
for casual reference and for regular 
didactic purposes. The things to be re- 
membered strike the eye immediately: 
and the same idea has been attempted 
in the text itself, by means of printing 
in thick black t3rpe the names of all the 
important events, persons, and places as 
they occur in the narrative. Mr.LUFTON 
has also contrived to inooriwrate in his 
work another c^jvuitfrotem. an elementary 
History of the' Constitution, by placing 
at the end of every chapter a summary 
of Parliamentary proceedings, and by 
inserting, in its proper order, an epi- 
tome of each of the prlndpid constitu- 
tional changes. To the general student 
this book will prove valuable in more 
points ttian one ; to candidates for com- 
petitive examinations it will undoubtedly 
be a great boon.' 

London QuABrriBLT Beview. 

'A young man of ordinary capacity 
who studies this history, which he can 
do in a very brief period, may consider 



himself sufficiently read in this sul^ect 
for his immediate purpoee, and may 
confidently present himself before the 
Civil Service or Army examiners. The 
history extends from the earliest date to 
the present time— that is, to the year 
1860 ; and it is so arranged and divided 
in periods as to impress itself most easily 
on the minds of readers ; while the chief 
events are so emphasised by the aid of 
bold type as to take special hold of the 
memory. An excellent Ikdkx., a bio- 
graphical dictionary, a list of battles, 
and sieges, and treaties; and tables, 
chronological and other, add much to 
the usefulness of this compendious Ene- 
liah History.' ^^ 

Civil Servigb Gazbttb. 

'Ifir. LuproN*8 manual has several 
good points. It contains a brief but 
clear sunmary of all the more important 
events in English History; the dis- 
tinctive features of the Anglo-Saxon 
and Normaa governments, laws and 
institutions; the introduction of the 
teadal syston ; the development of the 
constitution, and a complete ;set of 
genealogical tables showing the con- 
nexion of the different dynasties. One 
feature seems likely to be very useful : 
at the end of every reign is given a care- 
fully compiled abstract of the Parlia- 
mentary proceedings, the clumgesin our 
laws, and the principal discoveries and 
inventions. . . . Mr. Lxtpton seems, 
on the whole, to have performed his task 
with fair success ; and his manual wiU, 
we have no doubt, prove very useful to 
a large class of students who have neither 
leisure nor means to consult larger and 
more expensive works.' 

Educational Timeb. 

* This volume, expressly designed to 
assist students preparing for Examina- 
tion, is well adapted for the purpose. 
At tile end of each reign the prlncipa 
discoveries are briefly <flironicled, and a 
summary given of Parliamentary pro- 
ceedings. The most important events 
are printed i;n conq[iicuon8 type — ^this,of 
course, is intended to facilitate reference, 
and give the student the opportunity of 
refreshing his memory at the last mo- 
ment in the speediest way. Hie com- 
piler has evidentiy had much practical 
experience of the want that he has 
laboured to supply.' Spbctator. 
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FOR THE USE OF SCHOOLS. 



DESIGNED TO ASSIST CANDIDATES PBEPABINO FOR EXAMINATION. 



LUPTON'S ARITHMETIC FOR SCHOOLS. 



* * The Answers to the Questions, Problems, and Exercises 
in this work (in all about 2,500 examples) may be had either 
separately or boimd up with the work itself, as follows : — , 

Arithmetic for Schools, with the Answers (the complete 
work), price 8s. Qd, 

Arithmetic for Schools, without the Answers, price 2«. 6<f. 

The Answers separately, price Is. stitched. 



LONDON : 
LONGMANS, GREEN, AND CO. 

1867. 




A9/ 



/■' 



M 



LONDON 

PRISTBD BT 8P0TTI8W00DB AND CO. 

NBW-8TRBBT SQDABB 



\ 



PREFACE. 



Tms WOBK is eBsentiallj a Book of Exercises, as it con- 
tains (including the Specimen Papers) 2,500 Examples ; for 
the Anthor has found, from long experience, that a good 
knowledge of Arithmetic can only be acquired by constant 
exercise in the different Bnles. For the same reason, many 
of the examples are designedly long, as the only means of 
insuring accuracy of work. The &ilures of Candidates for 
Examination ahnost invariably arise more from a want of 
correctness in working, than from the want of a knowledge 
of Arithmetic. 

To give Students an idea of the style of the different 
Examinations, Examples have been carefully selected from 
the Army and Civil Service Examination Papers, with the 
entire Papers on Arithmetic, published in the last Civil 
Service Beport. By the kind permission of the Syndicates 
of Oxford and Cambridge, Specimen Papers of the Local 
Examinations have also been added. 

The work concludes with an explanation of the method 
of calculating the interest given by the Post Office Savings' 
Bank. 

W. M. L. 

HoDDXSDOir : 

JDecember, 1866. 



1 



CONTENTS. 



y 



„ DmaioH . 

CoKPODHD Anmnoif . 
„ Sdbtbactio; 

Mci. 
., Umeios 

MiaCELIASEOL'a ExiHFLBS IN COMPOUHD RrLES 

V'L'LaiB Fhactions 

Greatest Couhdn Msasurg .... 
Lkist Common Mcltifi.e 

MiSCBLUKBOUS EXUIPI-EB IN FBAlTriOKS 



MlWKLUHEaiTS EXAHFLES TH DbCHULS 63 

MB!(SBBiT10H OF KKCTiNaOLiE SuBFiCES iSD SOIIDB . . 65 

PaUPOHTlOM TO* 

COUFOUND PaOPOHTlOM 82 

pHiCTlCH 86 

MlBCBIXASBOCB EXiMPLKa IS pBACTICK 90 

IsTaHKST 92 

FsiasBT Woara um Tara DiscoiniT 101 



*• 



mi CONTENTS. 

PAGE 

COHICBBCIIL DiBCovurt 104 

IkSVBAKCB, GoMMISBIOK, AMD Bboxbbaob 105 

CoxPOTJicD IimniBST . 108 

Pbofit A2n> Loss Ill 

Stocks 114 

PBOPOBTIOirAL PaBTS •.•>•••. 119 

EXGHANOB 123 

Sqvabb Boot 126 

Ctbb Boot 128 

HiSGBLLAMBOVS EZAXFLBS (GbKKBAL) 130 

MlSGBLLAMBOVS EZAXFLBS (AbXT) 133 

MiSCELLAMBOUS EXAXFLBS (GmL SbBTICB) • • . .136 

Spbgdcbn Pafbbs (Civil Sebyicb) 144 

Sfbcixen Pafbbs (Oxford) 148 

Sfbcixbn Papers (Gajcbridob) loO 

Intbrbst (Post Office Sayings' Banx) lo2 

AaSV^'ERB TO EzAMTUiS 1 



> ARITHMETIC. 



-•o*- 




Arithmetic is that science whicli treats of the properties 
of nuinbers. 

Numbers are either Concrete or Abstract. 

Concrete nnmbers are those which specify a number of 
particular things, as 3 apples, 5 marbles. 

Abstract nnmbers have no reference to particxilar objects, 
but simply indicate units of the same Idnd, as 4, 5, 6, &c. 

The Reciprocal of a number is unity divided by that 
number, e.g., the Reciprocal of 2 is -J, of ^ is 3, and so on. 

A Prime Number is a number not divisible without a 
remainder by any number except unity, as 2, 3, 5, 7, 11, &c. 

The sign -4- (plus) signifies addition, as 4 -f- 5 = 9. 

The sign — (minus) signifies subtraction, as 5 — 4 = 1. 

The sign x signifies multiplication, as 5 x 4 ^ 20. 

The sign -f- signifies division, as 12 h- 2 = 6. 

The sign = signifies eqnal to, as 4 +• 3 = 7. 

The sign V signifies the square root to be extracted, as 
Vie =4, _ 

The sign \/ signifies cube root to be extracted, as 
-^8 = 2. _ 

The sign >(/ signifies fourth root to be extracted ; and so 
on. 

1, 2, 3, 4, 5, 6, 7, 8, 9, are called the nine digits, and 
zero or nothing. 

To simplify the reading of nun^bers we make use of what 
is generally called the Numeration Table. 

B 
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2 iniMERATION. 

1 Unit. 
21 Tens. 
321 Hundreds. 
4321 Thousands. 
54321 Tens of thousands. 
654321 Hundreds of thousands. 
7,654321 Millions. 
87,654321 Tens of millions. 
987,654321 Hundreds of millions. 
1987,654321 Thousands of millions. 
21987,654321 Tens of thousands of millions. 
321987,654321 Hundreds of thousands of millions. 
4,321987,654321 Billions.^ 
64,321987,654321 Tens of billions. 
654,321987,654321 Hundreds of billions. 
7654,321987,654321 Thousands of billions. 
87654,321987,654321 Tens of thousands of billions. 
987654,321987,654321 Hundreds of thousands of billions. 
1,987654,321987,654321 TriUions. 

As it takes 6 figures to run up to liundreds of thousands, 
to facilitate the reading it is better to divide large numbers 
into periods of six figures, commencing &om right to left. 
Taking the last line of the Numeration Table, we shall read 
it thus : — 

Tril- Bil- Mil- Thou- 
lions lions lions sandjs 

1,987654,321987,654321. 

One trillion, nine hundred and eighty seven thousand six 
hundred and fifty four billions, Three hundred and twenty 
one thousand nine hundred and eighty seven millions, Six 
hundred and fifty four thousand three hundred and twenty 
one. 

Octil- Septa- Sexta- Quintil- Quadril- ^^^. ^^^^ j^^^ Thon- 
lions lions lions lions lions -»•»""""«>■"""*'*«» a„.L**.„-« gands 

987654,321987,654321,987654,321987,654321,987664,321987,654321; 
and so on to nonillions, decillions, &c. 

ROMAN NOTATION. 

M D C . L X V 1 

1000 600 100 50 10 6 1 



MULTIPLICATION TABLE. 
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NUMERATION AND NOTATION. 

EXEBCISE I. 

Write in words the following quantities : — 

4016; 360013 ; 20,013646; 6,340005,017034; 4000,007643; 30,000001 ; 
8,130640,001700,634001; 90,105003; 77,006003; 607035. 

Write down in figures : — 

Six hundred and three thousand and fifty; Seven millions three 
thousand and forty; Eight hundred and forty thousand and twenty; 
Ten millions four thousand and eight; Eight thousand millions one 
thousand and two ; Eleven hundred and two millions seventy thousand 
and fifty ; Four hundred and one thousand three hundred and one ; Two 
hundred millions eight thousand and eleven; Four hundred millions 
five hundred and ten ; Seventy thousand one hundred and three. 







MULTIPTJCATION 


Ti\BLE. 








i 1 


2 


3 
6 
9 
12 
15 
18 
21 
24 

27 
30 
33 


4 
8 
12 
16 
20 
24 
28 
32 
36 
40 
44 
48 


6 

10 
15 
20 
25 
30 
35 
40 
45 
60 
55 
60 


6 

12 
18 
24 
30 
36 
42 
43 
64 
60 
66 
72 


7 


8 


9 

18 
27 
36 
45 
64 
63 
72 
81 
90 
99 
108 


10 
20 
30 


11 12 


2 
3 
4 


4 

6 

8 

10 


14 
21 
28 
35 
42 
49 


16 
24 
32 
40 
48 
56 


22 
33 


24 
36 
48 
60 

-- 

72 
84 


40 

60 

60 

70 

80 

90 

100 

110 

120 


44 

55 



66 

77 


6 
6 

7 
8 
9 


12 
14 
16 
18 


66 
63 
70 

77 
84 


64 

72 
80 
88 
96 


88 

99 

110 

121 

132 


96 
108 
120 
132 
144 


10 


20 


11 
12 


22 


24 


36 
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JUOTHHETICAL TABUS. 







MONEY. 










4 FarthingB make 


1 Penny. 








12 Pence . 


1 Shilling. 








2 ShillingB 


1 Florin. 








5 ShillingB 


1 Crown. 








20 Shillings 


1 Pound or Bovereign. 






21 Shillings 


1 Gninea. 








27 ShillingB 


1 Moidore. 








13 Shillings and fourpence 1 Mark. 








4 Pence . 


1 Groat. 






d. 


«. d. 


d. 


«. d» 


d. 


t. 


d. 


12 ] 


make 1 


50 make 


4 2 


96 


make 8 





20 


. 1 8 


: 60 . 


6 


100 


. 8 


4 


24 


. 2 


70 . . 


5 10 


108 


. 9 





30 


, 2 6 


72 . 


6 


110 


. 9 


2 


36 


. 3 


80 . 


6 8 


120 


. 10 





40 


. 3 4 


84 . 


7 


; 130 


. 10 


10 


48 


..40 


90 . 


7 6 


132 


. 11 







I40d, make 11 


8, Sd. 


Hid. make 12«. 





WEIGHTS AND MEASURES. 

TEOY. 
Used for gold, silver, jewellery, and ptilosophical expe- 
riments. 

1 Pennyweight. 
1 Ounce = 480 Grains. 
1 Pound -> 6760 Grains. 
Carat of diamond. 



24 Grains make 
20 Pennyweights . 
12 Ounces 



3| Grains 



A carat of gold is now a mere arbitrary term to signify 
its fineness. Pure or virgin gold is said to be 24 carats 
fine ; standard gold is 22 carats fine, being composed of 
22 carats of fine gold and 2 of copper or alloy. Froni 
20 lbs. of standard gold are coined 934J- sovereigns ; con- 
sequently llb.=:46|-g^ sovereigns, and 1 oz. = 3f^ sove- 
reigns =£3 17s. lO^d. per oz., or £46 14s. 6d. per. lb. = tlie 
Mint price of gold. From this it will be seen that a sove- 
reign weighs 6 dwts. 3^^ grs. As standard gold is ^ 
pure gold, therefore the value of pure gold is £4 4s. 11-^^j^. 



ARITHMETICAL TABLES. 6 

per oxmce. Gold is a legal tender to any amount. The 
best jewellery is 18 carats fine ; but by Act of Parliament 
it is allowed to make jewellery of 15, 12, and 9 carats. 

Standard silver coins are made of a metal containing 37 
parts in 40 of pure silver and 3 of copper. Every pound 
troy is coined into 66s., consequently 1 oz. is equal 6s, 6d., 
the Mint price of standard silver, and as this is |^ pure 
silver, therefore pxire silver is 5s. 11^4^. per oz. A shilling 
weighs 3 dwts. IS-j^j- grs. 

Silver is a legal tender for any sum not exceeding £2. 

In the new bronze coinage 48 pence are coined from 1 lb. 
avoirdupois. This is only a legal tender to the amount of 
1 shilling. 

In 1670 the new standard was established by Charles II., 
and has so continued ever since ; and in 1718 the current 
value was raised to the present value. In 1817 an Act 
was passed legalising the present standard. 
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AVOIBDUPOIS. 
Fob ALL Common Goods. 



16 Drams . make - 
16 Ounces 
8 Poimds 
14 Pounds 

2 Stones or 28 Pounds . 
4 Quarters or 112 lbs. 
280 lbs. or 20 Stones or 2| Cwt. 
20 Hundredweight . 
7000 Grains Troy op Apoth. . 



1 Ounce. 

1 Pound. 

1 Stone of Meat, in London. 

1 Stone. 

1 Quarter. 

1 Hundredweight. 

1 Sack of Flour. 

1 Ton. 

1 lb. Avoirdupois. 



APOTHECAEIES. 
Used m fbepabing Hedicines. 



20 Gkrains 

3 Scruples 

8 Drams 
12 Ounces 
20 Fluid Ounces 



ma^e 



1 Scruple = 9 

I Dram = 3 

1, Ounce = 3 

1, Pound « lb. = 5760 gr. 

IPint. 



6 ABITHMETICAL TABLES. 

LENGTH. 

4 Inches . . ' make . 1 Hand. 
12 Inches 1 Foot. 

3 Feet 1 Y ard. 

6 Feet 1 Fathom. 

5| Yards 1 Rod, Pole, or Perch. 

4 Poles, or 22 Yards, or 100 Links . 1 Chain. 
10 Chains, or 40 Poles, or 220 Yards . 1 Furlong. 

8 Furlongs, or 80 Chains, or 1760 Yards 1 Mile. 

3 Miles 1 League^ 

60 Geographical miles, or 69J English 

miles 1 Degree. 

Tte Imperial yard of 36 in. is our standard of length, 
and if lost may be recovered from the knowledge that the 
pendulum vibrating seconds, in the lat. of London, is 
39-1392 inches. 

SQUARE OR LAND MEASURE. 
So called because it is the square of Lineal Measure, 



144 Square Inches . make 


, 1 Square Foot. 


9 Square Feet 


. 1 Square Yard. 


100 Square Feet 


1 Square of Flooring* 


30J Square Yards 


1 Square Rod, Pole, or Perch. 


40 Poles 


1 Rood. 


4 Roods or 4840 yards . 


1 Acre. 


640 Acres . . . . 


1 Square Mile. 



272^ Square Feet, 1} bricks thick 1 Rod of Brickwork. 

To reduce other brickwork to 1^ bricks or standard thick- 
ness, multiply by the number of half bricks and divide by 3. 

AlS will be seen from above, the rod of brickwork is only 
S0\ sq. yds. reduced to feet. 





CLOTH. 




2\ Inches 


make 


. INaiL 


4 Nails . 




1 Quarter. 


3 Quarters 




. 1 Flemish EIL 


4 Quarters 




. lYard. 


6 Quarters 




. 1 EngUsh EIL 


6 Quarters • 




. 1 French Ell. 



ARITHMETICAL TABLES. 



SOLIDITY. 
TTiia is the cube of Lineal Measure. 



make 



1 Cubic Foot. 
1 Cubic Yard. 



1728 Cubic Inches . 
27 Cubic Feet 
40 of Bough or 50 Cubic Feet of Hewn 

Timber 1 Load of Wood. 

42 Cubic Feet 1 Ton of Shipping. 

CAPACITY. 
Dbt Measubb 



2 Pints . . make 

2 Quarts . 

2 Pottles or 4 Quarts . 

2 Gallons . 

4 Pecks or 8 Gallons . 

4 Bushels . 
2 Coombs or 8 Bushels 

5 Quarters . 
2 Loads 



1 Quart. 

1 Pottle. 

1 Grallon. 

1 Peck. 

1 Bushel. 

1 Coomb or Sack. 

1 Quarter. 

1 Load or Wey. 

1 Last. 



CAPACITY. 
BsEB, Wine, and Spimts. 



4 Gills . . make 

2 Pints . 

4 Quarts . 

9 Gallons. 

2 Firkins or 18 Gallons 

2 Kilderkins or 36 Gallons 

1| Barrels or 54 Gallons 



63 Gallons . 

2 Hogsheads . < 

252 Gallons or 2 Pipes . 

108 Gallons of Sherry . 



27 Gallons of Sherry . 
115 Gallons of Port 
117 Gallons of Lisbon . 
92 Gallons of Madeira . 
An Imperial gallon of distilled water weighs 10 lbs., and measures 
277*274 cubic inches, and is the standard of capacity. 1 lb. of distilled 
water measures 27'7274 cub. in. and is the standard of weight. 



1 Pint. 

1 Quart. 

1 Gallon. 

1 Firkin. 

1 Kilderkin. 

1 Barrel. 

1 Hogshead of Beer. 

1 Hogshead of Wine. 

1 Pipe. 

1 Tun. 

iPipe. 

1 Quarter Cask. 

1 Pipe. 

1 Pipe. 

iPipe. 
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60 Seconds 
60 Minutes 
24 Hours 

7 Days . ^ . 

4 "Weeks OP 28 Days 
aeSJDays . 



TIME, 
make 



1 Mmute. 

1 Hour. 

iDay. 

1 Week. 

1 Lunar Month. 

1 Julian Year. 



365 Days 5 Hrs. 48 Mins. 47| Seconds 1 Solar Year. 

To know when it is Leap Year divide tte number of years 
Tdj 4 ; if there be no remainder it is Leap Year. 

Thirty days have Sept-ember, • 
April, June, and November ; 
February hath twenty-eight alone. 
All the rest have thirty-one ; 
Exoept in Leap Year, then's the time 
February's days are twenty-nine. 

QUAETERLY TEEMS. 



England. 
Lady Day, 2dth March. 
Midsummer, 24th June. 
Michaelmas, 29th September. 
Christmas, 25th December. 



Scotland. 
Candlemas, 2nd February. 
Whitsun, 16th May. 
Lammas, 1st of August. 
Martinmas, 11th November. 



Articles not mentioned in the preceding tables : — 

A Fother of lead is 19| cwt., or . .2,184 lbs. 

A Bag of rice is about . 

A Chest of tea is generally 

A Bushel weighs . 

Forty Bushels make 1 Ton, or 

A Pocket of hops weighs from 

A Bag of hops 

24 Sheets of paper make 



20 Do. 
26 Do. 
20 Quires 
21| Quires 
2 Beams 
10 Bundles 
60 Skins 



do. 
do. 



168 
138, 64, or 49 
66 
. 2,240 
178 to 224 
. 392 



i> 



ft 



»» 



tt 



tt 



if 



1 Quire. 
I ,1 ontsides. 
1 Printers' quire. 
1 Beam. 

1 Printers* ream. 
1 Bundle. 
iBale. 

1 Roll of parch- 
ment 



>OlITHMETICAL TABLES. 9 

FKENCH. MEASUKES. 

10 Millimetres «=r i Centimetre or '39371 Eng. Inches. 

10 Centimetres = 1 Decimetre or 3*9371 „ » 

10 D^metres ^ 1 Metre or 39*371 Eng. Inches or neaily 

39| Inches. 
1000 Metres = 1 Kilometre pr 4 for. 39 pis. 4^ yds. 

or rather more than f of a mile. 
10 Kilometres = 6| Miles nearly. 

1 Lieue or French League = Little more than 2 J Miles. 
10,000 Metres Carres (square metres) » 1 Hectare or nearly 2^ Acres. 

The Frencli measures ao^ either decimal parts or multi- 
ples of the metre. 

The French standard meafeure is the metre ; it is one 
ten millionth pf the distance from the pole to the equator. 

The standard weight is the gramme = 15.434 English 

grains. 

FEENCH WEIGHTS. 

10 Milligrammes = 1 Centigramme or '15434 Eng. Grains. 
10 Centigrammes = 1 Decigramme or 1*5434 Eng. Grains. 
10 Decigrammes = 1 Gramme or 15*434 Eng. Grains. 
1000 Grammes = 1 Kilogramme or rather more than 2 lbs. 3 ozs. 4 drs. 
100 Kilogrammes = nearly 1 cwt. 3 qrs. 24 lbs. 5 ozs. (Eng.) 
1000 Kilogrammes or 1 tonnean = nearly 19 cwt. 2 qrs. 19 lbs. 2 czs, 

(Eng.) 
1 Litre=l| Pints (English). 

100 Litres or 1 Hectolitre = 22 Gallons (English). 
1 English Foot = 3-05 Decimetres. 
I of 1 Hectare = 1 Arpent. 
1 English Quart =1*14 Litres. 
1 English (Gallon =4'54 Litres. 







FKENCH MONEY. 










( Faltte in English,) 


» 1 13 
=« 16 
« 8 


J 


Gold 


' Double Napoleon = 40 Francs 

- 1 Napoleon = 20 Francs 

> 1 Napoleon =10 Francs 


a. 

4 

8 
4 


Gold 
Silver 


I J Napoleon 


=a 6 Francs 


» 4 


2 


Silver 
Bronze 


1 Franc 
r 1 Sous 
\ 1 Centime 


= 20 Sous or 100 Centimes 
« 6 Centimes 


« 
» 
-GO 


10 



B 8 



n> 



10 



ABITHMETICIL TABLES. 



PEUSSIAN MONEY. 
( Value in English.) 

Gold 1 Frederickstall =11 Thalers, 20 Silbergroschen = T 16 
^ 1 Thaler = 3 Gulden 

1 Gulden =s 10 Silbergroschen 

1 Hsilbe gulden » 2 Silbergroschen 
1 Act Halbe «= 2 Silbergroschen 6 Feinye 
1 Silbergroschen-* 12 Feinye, or 3 Groschen 
1 Halbe Silbergroschen » 6 Feinye 
1 Groschen b 4 Feinye 

1 Halbe Grroschen = 2 Feinye 

1 Feinye 



Silver 



Bronze 



£ 

«1 


15 





«0 


3 





= 


1 





= 








=: 





3 


= 





1§ 


» 





Of 


= 





0| 


=:0 





0^ 


« 





Olfe 



AUSTRIAN MONEY. 
( Value in English.) 



£ s. d. 



Gold 1 Bucat 


»- 6 Reinsk 


« 


8 


4 


Silver 1 Reinsk 


=s 14 Kreutzer 


= 


1 


8 


Bronze 1 ^ ^*1*^» 
1 Centime 




= 
» 






1? 
0| 



Gold 



Silver 



Bronze 



i: 



i: 



100 Gulden 

Ducat 
1 Rouble 
1 Gulden 
1 Half Gulden 
10 Groschen 

Eopeik 



RUSSIAN MONEY. 
( Value in English.) 

= 16 Roubles 

= 11 Roubles 

«a 6 Gulden and 40 Kopeik 

= 60 Kopeik 

» 80 Kopeik 

= 20 Kopeik 



£ s. d. 
» 2 10 

»1 16 8 

= 3 





=r 
= 
«0 








= 



4 
6 
3 
2 

Ho 



Gold 
Silver 



DANISH MONEY. 

( Value in English.) 

£ t, d. 
( Christian d*Or = 16 7 

\ Ducat =076 

{Rix Dollar, or 6 Marks =040 
Mark -> 7i 



SIMPLE ADDITION. 
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SIMPLE ADDITION. 





EXSBCISE II. 






(1) 69371 


(2) 502987 


(3) 5936978 


18406 


67064 




875612 


20864 


213546 




10269 


8654 


796101 




7009825 


91768 


314 




342158 


7129 


9322578 




76972 


(4) 1421865 


(5) 9876458 


(6) 


80676175 


370912 


160497 




1550732 


4264049 


398721 




56019610 


3562957 


19034 




4473947 


91802 


7542965 




901666 


201 


581325 




11210734 


(7) 16815642 


(3) 13459726 


(9) 


441698853 


9520 


9621453 




37519162 


532691 


732689 




599678437 


27892476 


4275421 




4840 


14631265 


63124732 




5128697 


2596783 


65309 




20304009 


45230 


54792465 




679821345 




172564 






4263721 


^10) 447147907 


(11) 558258014 


(12) 


925682143 


36518608 


72102162 




832563297 


90962783 


7397918 




4327568 


59873501 


35476007 




98526342 


967390293 


421654713 




753291424 


109356 


578075241 




643263 


2962703 


32194320 




71952875 




864127659 




2147397 
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SIMPLE MITLTIFLICATIOir, 



SIMPLE SUBTRACTION. 



(1) 49732U6 
37521034 



EXBBCISB III. 

(2) 9876687967231 
7632413527011 



(3) 3457824976321 
934976259348 



(4) 176249348296727 
82497632985729 



(5) 5297849362973 
942876043184 



(6) 423298723459007321 
4329047898243052 



(7) 21324582973200004235 
892457829340056897 



(8) 152967842357828 
92876432987149 



(9) 129732456782345 
92487638492948 



(10) 16290000045000667 
8219400093453287 



(11) 21298643259378521 
7348967389200523 



(12) 36987654321 87542364 
897348547829354786 



SIMPLE MULTIPLICATIOK 



EZEBCISB rV. 



(1) 4987256 x 8. 
(3) 643784973 x 4. 
(5) 789564321 h 7. 



(2) 327543 x 6. 

(4) 98765432 x 9. 

(6) 268291348763 x 16. 



BBDUOTION. 
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(7) 

(11) 

(13) 
(15) 

(17) 
(19) 



23297821516x18. 
54871239 x 24. 
8976842189x2006. 
189764321896 x 8973. 
8678421 X 40007. 
957438631 x 8002. 
4765489 x 4652. 



(8) 724567x21. 
(10) 6543897268 x 346. 
(12) 98765432178x4809. 
(14) 8931281x64325. 
(16) 84376571 x 6355. 
(18) 487658741 x 3654. 
(20) 873567234 x 7005. 



SIMPLE DIVISION. 

EXEBCISE V. 



(1) 89358256-!- 2. 

(8) 325749348-1-9. 

(6) 8957723^18. 

(7) 261151231 -r 36. 

(9) 82579321 -f-63. 
(11) 39728467 -i- 72. 
(13) 15736407 -i- 17. 
(15) 95547408 -f- 121. 
(17) 3104717850 -r 3246. 

(19) 1667818058661 -f- 201001. 



(2) 2189236496 + 7. 

(4) 89626709 -i- 15. 

(6) 5965014125-r.21. 

(8) 4378921 -f. 33. 
(10) 5298325693 -r 54. 
(12) 9294756239-1-144. 
(14) 161807764-29. 
(16) 12845403 + 523. 
(18) 89728416118 + 50006. 
(20) 1703601322587532+40000001. 



EEDUCTIOK 

Seduction is the method which enables us to conyert 
quantities from one denomination to another. 

To rednice a qucmtity from a higher denomination. 
Bulb. — Multiply the highest denomination by as many of 
the next lower as it contains, adding to the product 
whatever of the lower denomination may be present; 
this process must be repeated till the required denomi- 
nation is obtained. 

Beduce £37 13^. S^d. to farthings. 
20 

753 shillings 
12 

9044 pence 
4 



86179 farthings. 



14 REDUCTION. 



Bednce 5a. 2b. 11 f. 7 yds, 5 ffc. 20 in. to inches. 
4 

22 roods 
40 

891 poles 
80i 

26737 
222| 

269691 yards 
9 



2426421 feet 
144 



970597 
970568 

242642 

108 = f of 144 

34940585 inches. 



To red/uce a quantity from a higher denommation to a lower. 

Rule. — Divide tlie given quantity by tlie number of the 
next lower denomination whicli it contains, and annex 
any remainder so as to retain tbe denominator of the 
dividend ; this process must be repeated till the required 
denomination is obtained. 

Eeduce 42137 farthings to pounds. 

4 ) 42137 farthings 
12 ) 10534 1 
. 2,0 ) 87.7-10 

;g43 17g. lOjd , 

Beduce 45673869763 inches to miles. 

12 ) 45673869763 inches 

3 ) 3806155813 -7 inches 

1268718604-1 feet 

? yds. ft. in. 

11 ) 2537437208 1 . 7 

4,0 ) 23067610, 9-9 half-yds. - 4.1.6 

8 ) 5766902 -29 

fur. pis. yds. ft. in. 
Miles 720862-6.29 .5.0.1 



EEDUCTION. 16 



EzEBClSB VL 



,(1) Bednce £1 lis, Sd. to farthings. 

(2) Beduce ^617 16a 8J^ to halfpence. 

(3) Beduce £36 I9s. llf^^. to farthings: 

(4) Bednce 5000 guineas to pence. 

(5) Beduce £1787 165. 9d, to three-penny pieces. 

(6) Beduce 78651 guineas to halfpence. 

(7) Beduce £668326 11«. 6|rf. to farthings. 

(8) Beduce 187654 halfcrowns to farthings. 

(0) Beduce £7385924 IO5. Sd. to four-penny pieces, 

(10) Beduce 500000 Os. ^^d. to farthings. 

(11) Beduce £51600 I65. Sd. to pence. 

(12) Beduce 1 qr. 2 lbs. 10 oz. 4 drs. Av. to drams. 

(13) Beduce 2qrs. Olbs. 1 oz. 14 drs. Ay. to drams. 

(14) Beduce 6 tons 8 cwt. 1 qr. 13 lbs. 9 oz. 3 drs. Av. to drams. 

(15) Beduce 1 ton cwt. 3qrs. 21 lbs. 9 oz. Av. to ounces. 

(16) Beduce 126 tons 19 cwt. 27 lbs. 15 oz. 14 drs. to drams. 

(17) Beduce 8765963 tons 10 cwt. 3qrs. 20 lbs. 14 oz. to ounces. 

(18) Beduce 1 lb. 8oz. 18 dwts. 20grs. Troy, to grains. 

(19) Beduce 5 lbs. 7oz. 10 dwts. 13grs. Troy, to grains. 

(20) Beduce 175863425 lbs. 10 oz. 15 dwts. 20 grs. Troy, to grains. 

(21) Beduce 23 lbs. 7 oz. 2 drs. 1 scru. 3 grs. Ap. to grains. 

(22) Beduce 36 lbs. 7 oz. 3 drs. 1 scru. 13 grs. Ap. to grains. 

(23) Beduce 5267 lbs. 3 oz. 5 drs. 2 scru. 16 grs. Ap. to grains. 

(24) Beduce 1068574 lbs. 10 oz. 5 drs. 2 scru. 16 grs. Ap. to grains. 

(25) Beduce 1 mile 4 fur. 110 yds. 2 ft. to feet. 

(26) Beduce 25 miles 3 fur. 100 yds. 2 ft. 6 in. to inches. 

(27) Beduce 17685432 miles 3 for. 20p. 3 yds. 1 ft. to feet. 

(28) Beduce 8 sq. miles 15a. 3b. 8p. 6 sq. yds. 8 ft. to feet. 

(29) Beduce 176458a. 1b. 20p. 20 yds. 6 ft. to feet. 

(30) Beduce 8 bus. 3 pks. 1 gal. 3 qts. 1 pt. to pints. 

(31) Beduce 35 bus. 2 pks. Ogals. 3 qts. 1 pt. to pints. 

(32) Beduce 468759 Ids. 4 qrs. 6 bus. 2 pks. 1 gal. 2 qts. 1 pt. to pints. 

(33) Beduce 5 cub. yds. 15 ft. 200 in. to cubic inches. 

(34) Beduce 53 cub. yds. 19ft. 10 in. to cubic inches. 

(35) Beduce 73 yds. 3 qrs. 1 nail 1| in. to inches. 

(36) Beduce 854 yds. 2 qrs. 1 nail l|in. to inches. 

(37) Beduce 96543 yds. 1 qr. nails 2 in. to inches. 

(38) Beduce 3 days 3 hours 28 min. 52 sec. to seconds. 

(39) Beduce 50 years 10 mo. 3 wks. 4 dys. to hours. 

(40) Beduce 3696827 years 6 mo. 3 wks. 6 dys. Omin. 16 sec. to 

seconds. 
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EBDUCTION. 



EXBRCISB VII. 

[1) Beduce 57643 farthings to pounds. 
;2) Reduce 8643219 farthings to pounds. 

[3) Eeduce 1865431 farthings to halfcrowns. 

[4) Reduce 1865437 farthings to guineas. 

[5) Reduce 6854682 farthings to pounds. 

[6) Reduce 176548964368 farthings to pounds. 

[7) Reduce 71259403126 pence to pounds. 

[8) Reduce 600000006000 farthings to pounds. 
;9) Reduce 6954683745867 farthings to guineas. 
10) Reduce 79432045634 halfpence to guineas. 
.1) Reduce 1427640057842 farthings to guineas. 

12) Reduce 3654378907643 farthings to pounds. 

13) Reduce 943167326481 pence to pounds. 
L4) Reduce 6843219004932 sixpences to guineas. 
L5) Reduce 453279634987 farthings to seven-shilling pieces. 
.6) Reduce 3749378963 farthings to halfcrowns. 
7) Reduce 789000480 farthings to crowns. 
.8) Reduce 437895389 halfpence to crowns. 

19) Reduce 997345387 ounces Av. to cwts. 

[20) Reduce 435679835900001 drams Av. to tons. 

[21) Reduce 4735894267 drams Av. to cwts. 

[22) Reduce 1234567890 lbs. Av. to tons. 

[23) Reduce 456789876 ounces Av. to tons. 

[24) Reduce 7643800143 drams Av. to tons. 

[25) Reduce 7378943210 drams. Av. to quarters. 

[26) Reduce 12570986403700129 grains Ap. to pounds. 

[27) Reduce 8423290057 grains Troy to pounds. 
;28) Reduce 76543189001 grains Troy to ounces. 
[29) Reduce 768426849672 grains Troy to pounds. 
;30) Reduce 3751395761 inches to furlongs. 

[31) Reduce 3401607326 inches to mUes. 
;32) Reduce 468924790 inches to miles. 
;33) Reduce 4983257842 feet to leagues. 
[34) Reduce 41601764324 sq. inches to acres. 
;35) Reduce 153142300 sq. yards to acres. * 
;36) Reduce 9760005473 sq. inches to acres. 
;37) Reduce 51236923567 quarts, to loads. 

[38) Reduce 123456789 seconds to years. 

[39) Reduce 14569801624 seconds to years. 

[40) Reduce 965483501406 seconds to years. 



COMPOITND ADDITION. 
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COMPOUND ADDITION. 



£ t. d. 

(1) 217 16 7| 

109 19 8| 

51 3 9 

86 16 4| 

75 5 llf 

10 2 



ExERasE VIII. 

£ s. d, 

(2) 783 5 6i 

296 2 0| 

102 10 ^ 

91 6 7| 

60 2 1 

1 n 



£ s. 

(3) 217 6 lOf 

500 o| 

299 9 9| 

10 10 101 

18 7 6| 

9 2 3 























£ s. 


d. 


£ 


«. 


d. 


£ 9, d. 


(4) 


. 1234 5 


6| 


(5) 


2926 


19 


8J 


(6) 


10009 6 4| 




2202 10 


oj 




187 


2 


7J 




29832 19 If 




391 9 


H 




21 





6 




4620 10 11| 




1620 10 


1? 




200 


10 


2i 




12349 8 2f 




1200 2 


H 




111 


8 


3J 




46537 10 31 




110 19 


H 




19 


2 


1 




0241 3 1| 




£ «. 


d. 




£ 


«. 


d. 




£ ». rf. 


(7) 


1345 10 


2§ 


(8). 


1534 


15 


6| 


(9) 


1144 15 7| 




12469 19 


3* 




12396 


10 


ri 




177 2 IJ 




3454 8 


6 




66437 


1 


lOJ 




1055 8 OJ 




92134 6 


5 




6790 17 llj 




643 10 llf 




4567 3 


4J 




9098 


12 


10| 




7488 19 7J 




2891 10 


3 




3692 


15 


8| 




655 14 6| 




£ 8, 


d. 




£ 


«. 


d. 




£ J. d. 


(10) 


1068 18 


2f 


(11) 


15148 


17 


2J 


(12) 


10446 19 9| 




763 10 llj 




10053 


13 


9| 




6445 16 7§ 




1420 8 


9| 




61687 


19 


U 




21467 18 1| 




78 19 


5| 




683 17 


5 




41279 15 3J 




1578 14 


9 




47321 





7i 




7878 1 li 




8176 3 


lOj 




15782 11 


6| 




56722 13 llf 
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£ «. d. 

(13) 97684 15 3J 

47108 9 lOj 

105862 11 9| 

587461 18 lOj 

3172 16 ^ 

58716 10 0| 



£ s. d, 

(15) 578643 11 8^ 

973211 17 9| 

461658 18 2| 

754863 10 10§ 

500872 17 3i 

199810 9 42 



tons. 
(17) 2 


cwt 
5 


qrs. 
2 


Ibe. 
15 


oz. 
10 


drs. 
12 


7 


17 


3 


19 


10 


8 


5 


19 


3 


17 


11 


9 


6 


15 


1 


23 


12 


7 


7 


13 


2 


24 


13 


6 


8 


18 


3 


13 


10 


5 



(14) 


£ ». 
799856 19 


d. 
3i. 






44715 16 


8J 






899831 15 


H 






79963 18 


2i 






4488 15 


7f 






997756 10 


6J 




(16) 


£ t. 
775566 15 


d, 
8i 






973211 17 


9| 






461658 18 


2i 






754863 10 


lOJ 






500872 17 


3i 






199810 9 


4| 




tons. cwt. qrs. lbs. 
(18) 7 19 1 27 


oz. 
13 


drs. 
15 


8 


12 3 21 


10 


10 


6 


16 2 22 


14 


10 


7 


17 1 27 


11 


15 


2 


11 1 23 


12 


13 


8 


10 3 24 


15 


15 



tons. cwt. qrs. lbs. oz. drs. oz. dwts. {n^ 

(19) 2 2 2 14 2 13 (20) 3 14 17 

2 3 2 15 4 14 7 13 19 

9 7 3 17 3 15 10 18 20 

6 8 2 16 7 11 19 21 

7 9 1 18 6 10 8 7 18 
822 19 89 78 11 



lbs. oz. dwts. grs. oz. dwts. grs. drs. scr. grs. 

(21) 1 10 16 23 (22) 9 18 22 (23) 8 1 15 

11 17 21 8 17 1 6 2 17 

15 19 7 15 3 5 2 19 

1 1 12 18 6 14 17 7 1 10 
9 8 15 4 10 18 8 18 
7 11 13 12 6 9 2 17 



COMPOUND ADDITION. 
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oz. 


drs. 


scr. 


grs. 




oz. drs. 


scr. 


grs. 




qts. pts. giUs 


1 


1 





17 


(26) 


1 


1 


19 


(26) 


4 1 3 


1 


2 


1 


15 




7 


2 


18 




3 1 2 





7 


2 


18 




3 





6 




2 1 3 


1 


1 





4 




2 


0. 


8 




2 2 





1 


2 


7 




7 


2 


10 




4 1 3 





4 


1 







1 1 


1 


7 




3 2 



(27) 



qtfi. 


pts. 


gills 




qts. 


pts. 


gills 




hrs. 


min. 


sec, 


2 





2 


(28) 


7 





3 


(29) 


24 


59 


48 


5 


1 


3 




5 





2 




28 


46 


58 


4 


1 


2 




3 


1 







23 


49 


54 


3 


1 


1 




7 


1 


3 




1 


19 


17 


4 










2 


1 







16 


27 


49 


3 


1 


2 




3 





2 




17 


39 


19 



lurs. min. sec. hrs. min. sec. pis. yds. ft. in. 

(30) 36 54 58 (31) 1 59 44 (32) 30 5 2,4 

12 55 57 2 17 28 17 3 1 11 

14 22 56 14 22 44 39 4 2 9 

22 18 69 18 17 19 27 2 2 8 

4 17 4 43 57 11 3 2 1 

7 8 1 9 18 63 9 4 1 11 



mis. 
(33) 8 
7 


for. 
7 
6 


pis. yds. 
6 5 
13 4 


ft. 
2 
2 


fur. yds. 
(34) 7 
6 3 


ft. in. 
2 6 
1 7 


(36) 


eUs. 

18 

4 


qrs. 
4 
3 


nIs. in. 
3 2 
2 11 


6 


5 


14 3 


2 


5 110 


2 8 




3 





2 1 


24 


7 


39 5 


1 


4 9 


2 9 




7 


4 


3 2 


36 


7 


36 5 


1 


3 111 


2 10 




6 





1 13 


11 


6 


3 1 


2 


2 7 


2 11 




13 


1 






20 COMPOUOT) ADDITION. 

mis. ac. rds. per. 



yds. qn. nls. 

6) 13 3 2 

15 2 3 


in. ells. 

1 (37) 17 

2 32 


qrs. 



4 


nls. in. 
3 2 
2 IJ 


17 1 1 


2 




64 


3 


1 


19 1 


1 




32 


2 





21 3 2 







16 


1 


1 If 


23 2 3 


1 




8 





2 2 


mlfl. ac 


ydB. 


ft. 








(89) 80 186 

7 280 


4839 
1 


8 

7 






(40) 


60 880 


4800 


6 








6 480 


4635 


5 








40 580 


220 


4 








8 620 


1300 


3 

























160 


73 


2 


1 


105 


84 


1 


37 


104 


95 





3 


130 


85 


1 


36 


102 


75 


2 


4 





ac. yds. ft. in. 

(40) 639 4839 8 143 

629 4793 6 7 

54 33 6 2 

176 224 1 

346 756 6 136 

601 1545 7 4 



OOMPOUOT) SUBTRACTION. 

EZS&GISB IX. 

£ «. cf. £ s, d, £ i, d, 

(1) 46 18 10 (2) 28 1 6 (8) 107 OJ 
23 17 1 26 17 8 100 10 11| 









(5) 

(8) 




(6) 
(9) 




(*) 


£ «. 

108 8 
100 7 


d. 
6J 


£ 9, d. 

67 6 10| 
48 15 2| 


£ «. d, 

178 16 If 
168 16 ^ 










(7) 

1 
< 


« 

£ t. 
46 JO 
18 9 


d. 


£ «. d. 
41 18 9} 
5 19 8f 


£ s. d. 
168 2 6| 
100 7 llf 
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£ *, 

(10) 166.10 

70 18 


4f 


£ *. d. 

(11) 189 Oi 
99 10 11| 


£ «. 

(12) 427 1 
326 19 


d. 
42 








£ «. 
(13) 1986 17 
1786 19 


d, 
2i 

6i 


• 

£ «. d. 
(14) 1607 6 lOj 
1006 17 9i 


£ 9, 

(16) 1086 10 
189 11 


d, 

2J 
3i 









£ «. d. £ <. d. £ a, d. 

(16) 107632 19 9i (17) 74321 18 9J (18) 109867 10 llj- 
103672 18 11| 60132 19 11 100986 12 10 



£ «. d. 

(19) 147321 16 
60000 19 7 



£ a, d. 

(20) 167892 7i 
70037 1 llj 



lbs. 00. dn. At. 
(21) 12 10 11 
10 15 14 



(jprs. Itxk OS. dra. 
(22) 3 13 2 7 
2 12 7 9 



IbB. <»,drs.AY. 
(23) 16 3 9 
10 7 16 



02. dwtB. gn. 
(24) 4 6 8 
3 19 23 



02. dwtS. gT8. 

(25) 6 19 17 
3 17 23 



lbs. 02. dwts. grs. 

(26) 2 2 7 1 
18 8 2 



02. dn. 8cr. grs. 
(27) 10 16 
6 2 7 



oz. drs. 8cr. grs. 
(28) 14 7 
1 1 2 19 
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COMPOUND SUBTEACTION. 



oz. drs. 8cr. 

(29) 9 7 
3 5 2 



yds. ft. in. 

(30) 16 2 1 
7 1 11 



znls. fnr. pis. 

(31) 36 7 7 
26 6 39 



mis. far. pis. 
(32) 144 3 17 
100 7 19 



yds. qrs. nls. 
(33) 17 2 1 
h^ 1 3 



yds. qrs. nls. 
(34) 146 1 2 
140 2 3 



yds. qrs. nls. 
(35) 246 1 
236 2 3 



ac. r. pis. ac. r. pis. 

(36) 1240 3 17 (37) 1144 1 18 

1200 2 39 1100 3 22 



ac. r. pis. 
(38) 110 22 
100 3 32 



qrs. bus. pks. 
(39) 9 3 1 
3 7 3 



bos. pks. gals. qt43. 
(40) 10 1 
3 1 3 



gals. qts. pts. gills 
(41) 13 13 
1112 



hrs. min. sec. 

(42) 1065 44 36 

1000 33 48 



tons. cwt. qrs. lbs. oz. drs. 

(43) 13 15 2 13 9 13 

11 19 3 14 16 14 



lbs. oz. dwte. grs. 
(44) 3 9 13 21 
1 11 17 23 



lbs. oz. drs. scr. grs. 
(46) 7 3 6 2 15 
4 9 7 2 19 



mis. fur. pis. yds. ft. in. 

(46) 2 6 13 4 2 7 

1 4 17 3 2 10 
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Ids. qrs. bus. pks. gals. qts. pts. 
(47) 2 3 6 2 12 1 
14 7 3 13 1 



(48) 



ac. r. pis. sq.ydfi. sq.ft. sq.in. 
15 2 29 15 7 115 
12 3 34 11 7 132 



yrs. mo. vrka. dys. hrs. min. sec. 

(49) '6 10 2 3 17 52 18 

2 11 3 6 21 56 59 



cuh.yds. ft. in. 
(50) 3 19 1351 
1 28 1700 



COMPOUND MULTIPLICATION. 



EXEBCISE X. 

.(1) £46 25. dd,x2. (2) 

(3) £49 Us. nld.xS. (4) 

(6) £107 185. 10i<?. x4. (6) 

(7) £297 155. 5ld. x 5. (8) 
(9) £642 185. 9|d x 6. (10) 

(11) £1035 185. 9ld,x7. (12) 

(13) £1085 25. 6|dx8. (14) 

(15) £2175 55. 5jeZ. x9. (16) 

(17) £1777 155. f)^. X 10. (18) 

(19) £4993 165. 3|rf. x 11. (20) 

(21) £6774 185. 8^^. x 12. (22) 

(23) £43 ll5. 10i<;.x20. (24) 

(25) £89 7s. lOd. x 33. (26) 

(27) £114 165. 3|<f. X 44. (28) 

(29) £26 25. llld.xSS, (30) 

(31) £20 45. 6d. X 100. (32) 

(33) £70 85. 3|<?. xllO. (34) 

(36) £110 ll5. lOd. X 144. (36) 



£58 105. ed. X 2. 
£77 185. 9ld. X 3. 
£157 165. I<?.x4. 
£573 165. 2d. x 5. 
£789 105. ll|<;.x 6. 
£1076 165. Id. X 7. 
£2755 165. 7d. x 8. 
£3177 35. 6^. X 9. 
£4757 185. 9d. x 10. 
£5884 75. ed.xll. 
£8877 155. 6d. x 12. 
£76 25. 2id X 22. 
£101 175. e^d. X 36. 
£44 25. 6d. X 66. 
£100 105. lOJ^?. X 96. 
£50 105. 6d. X 108. 
£93 65. Id. X 120. 
£120 105. Sd. X 200. 



EXEKCISE XI. 

(1) £144 65. e^d. X 250. (2) £4 105. 2d. x 280. 

(3) £10 105. 7d. X 290. (4) £20 35. Z^d. x 300. 

(5) £32 65. 2d. x 320. (6) £46 105. ^d. x 370. 

(7) £6 175. ^d. X 17. (8) £84 55. 9^. x 23. 

(9) £7 195. ll^d. X 29. (10) £109 85. 6|<?. x 63. 

(11) £i.O 105. lOjif. X 147. (12) £10 105. 0\d. x 149. 
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(18) £209 198. 0£rf. X 1729. 

(16) £7 78. 714. X 1009. 

(17) £7 68. aid. X 19. 



(14) £2 28.2^,xZl. 
(16) £24 68. ed. X 111. 
(18) £7 98. ll^d. X 122. 



(1 

(2 

(3 

(4 

(5 

(6 

(7 

(8 

(9 
(10 

(11 
(12 

(13 

(14 
(16 
(16 

(17 
(18 
(19 
(20 
(21 
(22 
(23 
(24 
(25 
(26 
(27 



EXEBCISE Xn. 

18 lbs. 6 oz. 16 dwts. 8 grs. x 83. 

64 lbs. 6 oz. 10 dwts. 16 grs. x 164. 

2 lbs. 2 oz. 2 dwts. 2 grs. x 266. 

24 lbs. 2 oz. 2 drs. 1 scr. 10 grs. x 288. 

2 oz. 4 drs. 2 scr. 4 grs. x 79. 

2 lbs. 2 oz. 2 drs. 2 scr. x 243. 

21 yds. 2 qrs. 2 nls. x 216. 

6 ells 2 qrs. 1 nl. 1 in. x 86. 

2 yds. 3 qrs. 3 nls. IJin. x 169. 

3 yrs. 11 mon. 2 wks. 6 dys. x 73. 

7 mon. 1 wk. 3 dys. 12 hrs. x 246. 

2 wks. 6 dys. 6 hrs. 40 min. x 168. 

6 tons 4 cwt. 3 qrs. 4 lbs. x 786. 

3 cwt 2 qrs. 14 lbs. 6 oz. x 247. 
3 qrs. 14 lbs. 8 oz. 8 drs. x 162. 
3 gals. 3 qts. 1 pt. 3 gills x 473. 

3 Ids. 4 qrs. 7 bus. 3 pks. x 285. 

4 qrs. 3 bus. 2 pks. 1 gal. x 288. 
122 cub. yds. 13 ft. 1191 in. x 897- 
21 cub. yds. 13 ft. 608 in. x 774. 
14 cub. yds. 13 ft. 12 in. x 770. 

4 mis. 6 fur. 33 pis. 1 yd. x 876. 

7 fur. 39 pis. 2 yds. 1 ft. x 994. 
37 pis. 4 yds. 2 ft. 10 in. x 126. 
20 sq. yds. 4 ft. 36 in. x 367. 
3b. 39p. 3 yds. X 469. 

4a. 2e. 20p. X 6007. 



COMPOUND DIYISIOK 
ExEBasE Xin. 



(1) £33 178. ed. +2. 
(3) £706 165. 8i.-.«-4. 

(6) £704 lis. 4^. -i- 6. 

(7) £6047 65. 4(?.-f. 8. 
(9) £77 17*. S^d. + lO, 



(2) £6040302 195. 9d.-i-Z. 
(4) £930 165. 62(f.^6. 
(6>£60 108. 5d. + 7. 
(8) £6030 85. 4l<i. 4- 9. 
(10) £77 115. Ud.^ll. 



COMPOUND DIVISION. 
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(U) :fi44 17«. 0<?. + 12. 
(13) £244 iOs. 6d.'i-10, 

(16) £45462 3«. 9d-3-10O. 

(17) J^Ol 11«. 9f?.-^21. 
(19) £664 13^.4^. + 64. 
(21) £350 Ss, 9<;.-r63. 
(23) £236 168, 8^.-^66. 

(26) £3600 14». 7<^. + 100. 

(27) £7664 16jj. 9<?. + 182. 
(29) £3919 4^.0(2.-;. 96. 
(31) £8127 l«.8<;.-r 1000. 
(33) £29663 75. lJ<^.-i-729. 

(36) £169648 Ss, 0(^.-1684. 

(37) £1074 Is. 10^.-3-810. 
(89) £263 IOs. 0d.-i-45. 
(41) £146092 138. 6d.-i'441. 
(48) £1299062 108. Oe^.-i-lOOO. 
(46) £7681683 6«. 8(;.+ 10000. 



(12) £77 0«, 0rf.-j-12. 
(14) £29 17«. 8|<?.-rl0. 
(16) £77996 14«. 7<?.+100. 
(18) £133 128.0d.-^16. 
(20) £998 158. ld.-i-121. 
(22) £61230 10«. 0(2. -4-40. 
(24) £423 6«. 0(2. -r 144. 
(26) £4600 7«. 6<?. + 110. 
(28) £23646 lU. Zd.+ZOO. 
(30) £8808 9«. 8^.-!- 64. 
(82) £1272 08. lJd.-«-126. 
(34) £80668 158. 6d-s-1381. 
(36) £460743 8«. 9d.+900. 
(38) £90 78. 6d-r36. 
(40) £10608 168, Oc2.-r612. 
(42) £11626 10«. 3i^.-4-348. 
(44) £100698 19«. 2(;.-M000. 
(46) £141062 U. 8<;.+10000. 



EXEBCISB Xiy. 

(1) 49 lbs. 8oz. 6dwts. Troy +6. 

(2) 120 lbs. 8oz. 18dwts.Troy+7. 

(3) 10tx)ii8 19 cwt. 3qr8. 12 lbs. -s- 3. 

(4) 71 tons 19 cwt 3qP8. 19 lbs. +9. 
(6) 101 lbs. 1 oz. 6drs. 1 scr. Ap.-r8. 

(6) 73 lbs. 6 oz. 8 drs. 1 scr. Ap.+14. 

(7) 92 miles 8ftir. 8p. + 16. 

(8) 163yds.^2ft. 9in.+21. 

(9) 611 A. 2r. 20p.-r28. 

(10) 196a. 1b. 26p.-*-64. 

(11) 462 yards qrs. nails •^ 96. 

(12) 329 cub. yds. 26 cub. ft. 1648 cub. in. -4- 100. 
(18) 352 bus. 2pks. Ogals. 0qts.-4-120. 

(14) 950 qrs. 6 bus. pks. gals. qts. -4-240. 
(16) 13 mo. 1 wk. 4 dys. hrs.-f-226. 
(16) 10 mo. 2wks. 8 dys. 0lIrs.•^324. 



ExEBasE XV. 



(1) £89 58. Od.-i-Sl. 
(8) £289 18«. 4<;.-r79. 

(6) £826 17«. 6<2.-r316. 

(7) £1284 7s. 6d+137. 



(2) £462 68. 8(?.-r73. 
(4) £666 168. Sd.^d7. 
(6) £1674 8«. 0(2.-123. 
(8) £716 28. 6d. + 17. 



26 COMPOUND DIVISION. 

(9) £2173 58. 10(^.4-43. (10) £239445 Os. 0(2. + 3400. 

(11) £32878 28. 6<;.~4500. (12) £1793962 11«. 8(2.-rl7860. 

(13) £113812 10«. Orf. +36000. (14) £1100 10«. 7j<2.+78. - 
(15) £866 08. id.'i-l04. (16) £3632 19«. l|<;.-!-154. 

(17) £2117 155. 6|^.-i-123. (18) £672 17*. 8rf.+54. 

(19) £19614 4«. 5d.-i-20d. (20) £371 2«. 6|<f.4-279. 

(21) 2592 lbs. 2oz. 5dwts.-f-711. (22) 813 tons 16cwt 3qi8.+917. 

(23) 773 miles 2 furlongs 39p. 1 yd. 2 ft. 7 in. -5-817. 

(24) 834a. 1b. 2p. 16 yds. Oft. 26 in. +528. 

(25) £28 178. 9^. +£4 28. 6^. (26) £10 U. 9l<?.+£2 0«. ^d. 
(27) £36 78. lJ^.+£6 U. 2\d. (28) £6916 10«. 5<;.+£406 17«. Id. 



MISCELLANEOUS EXAMPLES. 

ExBsasB XYL 

(1) What will be the value of 721 marks, when a mark is worth 
£0 \Z8. 4d. ? 

(2) A workman's wages are £1 48. 6d. per week ; he pays a rent of 
2^. &d. per week, and incidental expenses amount to 28. per day. What 
money will he have saved at the end of a month ? 

(3) A gentleman going on a journey takes with him a £100 ; his dif- 
ferent railway tickets amount to £28 98. 6d., hotel expenses £20 128. 9d. ; 
he loses three £10 notes and offers a reward of £5 for their recoveiy. • 
The person who found them received the reward. What money will he 
have left ? 

(4) A person sells 277 sheep at £2 138. Od. per head ; what does he 
receive for them? 

(5) A gentleman's annual income is £735 108. Od. per year, he pays 
an income tax of £12 68. 2d.y his other rates amount to £28 9«. 6c2. ; 
what will be his net annual income ? 

(6) From five billions seven hundred and eighty-two millions two 
hundred and forty-six, take two billions one hundred and sixty-three 
thousand nine hundred and soventy-two millions seven hundred and 
fifty-nine thousand six hundred and eighty-nine. 

(7) Make out a bill for the following articles: 24 yards of calico at 
9^. per yard, 10 yards of black cloth at 105. 6^. per yard, 4 pairs of 
kid gloves at 25. 6cf. per pair, 2 shawls at £2 135. Od. each. 

(8) An organist's salary is 30 guineas a year. His return ticket 
weekly costs him 35. 4d. ; his Sunday's dinner l5. 5|^. What is his 
clear annual income ? 
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(9) The rent of a bouse is 150 guineas a year. The poor rates 
£23 128. 2^. a year. The lighting rate £2 lis. ^Id. a year. All these 
are paid out of £500 ; what is the change ? 

(10) A doctor is owed £574 128. lOd, Of this the bad debts amount 
to £85 lis. lid. His medicines cost him £24 158, ^d. ; and his horse 
£29 1S8. 8^. a year. What is his dear yearly income? 

(11) A carpenter earns 4«. 9d. a day. His lodgings cost him 6«. lOd. 
a week, his food £1 lis. 7id. a month (of 4 weeks). He has a holiday 
of three weeks in the year. How much will he save yearly ? 

(12) A person buys 450 sheep at £42 7«. Od. per score. He keeps 
them six months, for which time their keeping costs £73 158. lOd. In 
this time 67 sheep died; the rest are sold at £2 1«. 6d. each. What 
does he gain or lose ? 

(13) 30 steel pens weigh 1 oz. avoirdupois ; Mr. Gillot makes every 
year 184 tons of steel into pens : what are the pens worth at ^d. each ? 

(14) A tradesman's household expenses amount to £2 178. 10|^. a 
week, he lays out in goods £23 165. 7^. a calendar month, and he takes 
in the shop £411 17«. 9d. in the year. What does he lay by at the 
year's end ? 

(15) A banker has in his drawer 16 piles of sovereigns, each contain- 
ing 13; his clerk steals them, and puts, in their place 16 piles, each 
consisting of 12 farthings with a sovereign at the top, to prevent de- 
tection. How much does the banker lose ? 

(16) A tobacconist weighs and sells 368 ounces of tobacco (as he sup- 
poses), but discovers afterwards that his weight marked ' 1 oz.' really 
weighs 1| oz. He sells the tobacco at the rate of 68. Sd. a lb. ; how much 
does he gain or lose by the false weight ? 

(17) There are in a house 10 gas burners, each consuming 10 feet of 
gas an hour. If they are used 8 hours a 4^y, what will be the cost of 
the gas used in 1 month (4 weeks) at 7s. 6d. per 1000 cubic feet ? 

(18) If a penny piece weighs 1 oz. avoirdupois, what will be the worth 
of 2 tons 1 cwt. qrs. 4 lbs. 9 ozs. of penny pieces ? 

(19) A schoolmaster has 11 boys paying 4J<?. a week ; 17 at 2^. ; 23 
at l\d.; and 5 free. He gives 6 weeks holiday in the year; what are 
the annual payments ? 

(^0) A person buys a horse for 55 guineas ; keeps it 37 weeks at a 
cost of 78. -10|d a week, and sells it for £52. He might have hired a 
horse for 158. Sd. a week, clear. By how much is one plan more profit- 
able than the other ? 

(21) A gentleman has 37 houses bringing in £35 a year each; re- 
pairs cost him £75 lU. 10^. a year. For 29 of them he pays a ground 
rent of £1 14^. 8^. each. What is his clear yearly income ? 

C 2 
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(22) A fannei^B expenses are £672 17«. 7ld., his year's rental 2«. 7d, 
an acre, for a fiarm of 237 acres. His year's receipts are £1201 28. What 
is his net income ? 

(23) A person's income is £2000 a year; his ayerage daily expenses 
£2 ISs. 10|<^. What does he save in two years ? 

(24) A tradesman makes a bill for £30 Ss, 10\d. ; his fignres are so 
bad that he mistakes all his 5's for 3's. There are in this bill 14 figure 
5's in the pence, 17 in the shillings, and 1 in the £'s. How much does 
he lose. 

(25) A draper buys 37 yards of silk at 7s. 10|<f. a yard, and sells it 
at Se. 11|<2. a yard. He also buys 43 yards of yelvet at ISs. 9|<f. a 
yard, which he sells at IBs. 5^. a yard. What does he lose or gain on 
the two transactions ? 

(26) A party of 19 people go out to spend the day. Their whole 
expenses are £9 lOs. 2|<2. Two of the party run away without paying ; 
what have the rest to pay each ? 

(27) A gentleman sets out from Broxboume Station to Glasgow, 
having £10 to pay his travelling expenses ; they are as follows : train 
to London, Zs. 4cd. ; cab, 28. ; expenses at Euston Hotel, 78. lOd.; book. 
Is. Sd. ; ticket to Glasgow, £^ U. 7d. ; dinner, 28. 6d. ; lost at the 
station, 4 groats ; incidental expenses, 8«. Z^. In paying for the cab 
he gave half-a-sovereign instead of sixpence. What money had he when 
he reached his destination ? 

(28) A gentleman's coachman overturns his carriage which cost 
£176 158. 7d. ; the repairs to the windows cost £12 178. 3§<f., to the 
body of the carriage, £27 13«. 2^^ and two new lamps, £1 168. lOd. 
each. He then gives the coach builder 13 guineas and the repaired 
carriage for a new one. The coach builder sells the repaired carriage 
for 120 guineas; what does he gain, and. what does the gentleman's 
second carriage cost him (supposing it to be exactly like the first) ? 

(29) A workman's wages are £1 78. lOd. a week, his rent is 28. 3d. a 
week, his board 1 Z8. 5}d. a week ; what has he left at the end of the year ? 

(30) A gentleman leaves £2999 16«. Od. to be equally divided by his 
executors among all the poor in the parish over 70 years of age. There 
are 238 persons over 70 ; but 79 of these are not poor ; what will each 
poor person receive ? * 

(31) The duty on malt is £1 Is. Sd. per quarter; a person pays 
£676 68. Sd. duty ; on what quantity was it paid ? 

(32) Divide £70 among 4 persons, so that one may have £6 lOs. Od. 
more than the others. 

(33) How many guineas, half-guineas, crowns, fiorins, and three-pennj 
pieces (an equal number of each) are there in £31. 
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(34) The distance from Hoddeadoa to Ltrndon is 17 mOes ; how long 
will it take a person to accomplish the jaaraej, sopposing he valks 
3 miles, 3 furlongs, 8 poles per hoar ? 

(35) What will be the cost of labour for erecti]^ a building, upon 
which 10 carpenters, 12 bricklayers, and 17 labomers an employed for 
3 weeks, and receive respectively 4*. 3rf, St. WL, and 2«. 6<i per day? 

(36) A grocer buys 2 cwL of tea for £33 16«. 2li^, and sells it for 
£36 16s. lOld, ; what does he gain in selling 1 Rk weight? 

(37) 3 cwt 2 qrs. 14 lbs. of coffee cost £37 18«. 9^ This is retailed 
at 28. l^d. per lb. ; what is gained or lost by the whole business ? 

(38) Turn 17 yds. 3 qi& 1 nL into English ells, and then multiply 
by 68. 

(39) 76 hogsheads of sugar weigh, altogether, 11 tons 7 lbs. 10 oi. ; 
each hogshead weighs 18 lbs. 9 os. 11 drs. What is the net weight ? 

(40) A man's income is £630 a year; his weekly expenses are 
£10 3«. 7f<2. ; how much does he save or go beyond his income in 
5 years? 

(41) A linendraper buys 3 pieces of silk, each containing 49 yards, 
for £47 12t. 9|^. He' sells it for Bs. 7id. a yard; what does he gain 
or lose ? 

(42) A carpentei^s weekly wages are ZU. d^i. ; he spends 19«. 1(^ 
on his board and lodging weekly; his dothes cost £8 78. lOjcf. a year; 
what does he save yearly ? 

(43) A person employs 86 workmen ; he pays £1 78, S\d. a week to 
each of 34 men ; 23 more receive 18«. 2f(f. a week each ; the rest get, 
each, 14«. 2d, a week ; what does the employer pay weekly for wages? 

(44) Gunpowder contains } of its weight of saltpetre ; saltpetre costs 
5s, 7f<^. a cwt. If the sulphur and charcoal, for 16 tons 12 cwt. of gan« 
powder, <X)6t £29 14^. 8}^., what will the saltpetre cost? 

(46) A grocer, during 2 months, buys and sells the following articles: 
He buys 3 chests (each 64 lbs.) of tea, at 28. 6d. per lb., and retails 
the same at Zs. 4d, per lb. ; 2 hogsheads of sugar, each weighing 
160 lbs., at id. per lb., and retails the same at 6^. per lb. ; and the 
other sundries which he buys amount to £216 lbs, 7d,, and sells them 
for £270 138, 6d, ; what does he gain in a year (buying and selling, on 
ail average, as he did in Hie above two months). 

(46) A person buys goods to the amount of £48 6s. 0<2., and he wants 
to pay his bill in an equal quantity of sovereigns, half-sovereigns, seven- 
shilling pieces, crowns, halfcrowns, florins, shillings, sixpences, and 
three-penny pieces ; what equal number of each will he have to pay ? 

(47) A landlord has 47 cottages let at 2s, ed. per week, 30 at 8#. 4d, 
16 at 6s., and 4 houses at £60 per year ; his taxes amount to, on tba 
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first lot of cottages, £6 U, lOd., on the second, £4 Ss. Sd,, on tbe thiid, 
£3 5s. Od., on the 4 houses, £3 6s, Sd. ; Tepairs on the different houses 
amount to £314 17^. 1 Id, per year ; but on aoconnt of high prices, he lets 
his tenants off £112 I6s, 7d, ; what money did he gain by his cottages 
and houses that year ? 

(48) From three hundred and twenty-four billions, five hundred and 
sixty-seven thousand millions, thirty-four, thousand two hundred and 
ninetynsi^ inches, take one hundred and thirty-nine billions, seven 
hundred and eighty-four thousand three hundred and seventy-six 
millions, two hundred and seventy-eight thousand four hundred and 
fifty-seven inches, and reduce the remainder to miles, furlongs, &c. 

(49) What is the income of a person who pays £49 Ids. Sd, income 
tax, at 4d. in the £ ? 

(50) Divide £1332 7s. 6d. amongst 12 men, 14 women, and 20 
children, so that each man may have three times as much as a woman, 
and a woman four times as much as a child. 



VULGAR FRACTIONS. 

A Fraction is a part or parts of unity, as ^, f . In the 
first instance unity is divided into 2 parts an d 1 taken, and 
in the second instance unity is divided into 7 parts and 6 
taken. From this it will be seen that a fraction is the 
Simplest form of expressing division, when the divisor is 
not contained an exact number of times in the dividend. 

In a vulgar fraction the figure below the line is called 
the Benominator, and the figure above the line is called 
the Knmerator. 

A Proper Fraction is one whose numerator is less than 
the denominator, as ^, ^. 

An Improper Fraction is one whose numerator is equal 
to or greater than the denominator, as |, y ; every whole 
number can also be expressed as an improper fraction, 
as i, 

A Hized Number is composed of a whole number and a 
fraction, as 6^, 15|. , 
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A Compound Fraction is a fraction of a fraction, as f of 
i, 4^ of I of 71. 

A Complex Fraction is a fraction where either the nume- 
rator or denominator are fractions, or both numerator and 

2 1^ ^ 3^ 
denominator are fractions ; as — , -^, ^, ^. 

Of Hi -g- O-g- 



GREATEST COMMON MEASURE. 

The G. C. H. is the greatest number that -will divide two 
or more numbers without leaving a remainder. It is prin- 
cipallj used in reducing fractions to their lowest terms. 

To find the greatest common msaswe of two numbers. 
KuLE. — Divide the greater by the less and the divisor by 
the remainder, and so on continually till there is no 
remainder. The last divisor wiU be the G. C. M. 

The reason of this rule cannot be properly explained 
without the assistance of algebra ; and as every inteUigent 
pupil now studies algebra, we must refer him to thaf sub- 
ject for the explanation. 

Find the G. C. M. of 6509 and 7889. 

6609) 7889 (1 
6609 

1380) 6609 (4 
6 620 

989) 1380 (1 
989 

391) 989 (2 
782 

207) 391 (1 
207 

184) 207 (1 
184 

Q. C. M. 28. 23) 184 (8 

184 
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EXEBCISB XVII. 

Rnd the G. C. M. of :— 

(1) 1534 and 1770. (2) 46869 and 44048. 

(S) 961 and 1550. (4) 1369 and 1591. 

(5) 1763 and 4857. (6) 1681 and 1517. 

(7) 5041 and 5680. (8) 6889 and 7553. 

(9) 7921 and 8900. (10) 7569 and 8265. 

(11) 8281 and 9373. (12) 9409 and 9991. 

(13) 10201 and 10807. (14) 10609 and 4228. 

(15) 10700 and 11449. (16) 11881 and 12644. 

(17) 12321 and 12987. (18) 80089 tfnd 82353. 

(19) 95161 and 2362461. (20) 85849 and 293000. 

(21) 233289 and 483000. (22) 113569 and 337000. 

(23) 73441 and 80081. (24) 619369 and 7870000. 

(25) 966289 and 4915000. 

To reditce a mixed wumiber to cm im^proper froudMn. 

Rule. — ^Mtiltiply the whole nnmber by the denominator 
of thd fraction, and add in the numerator for the new 
numerator ; the denominator remains unaltered. 

(E.g.) 4|=4x3 + 2=V- 
15{=15x8 + 7«iF. 

ErwRgwi XVIII. 

Bedttce to improper fractions : — 

(1) 5f. (2) lOj. (3) 35f. (4) 81^. (6) 43^. 

(0) 13^. (7) 121^. (8) 14^. (9) 9a7^. (10) 88^;^. 

(11) 97fi. (12) 156fi|. (13) 793^ (14) 693^. (16) 560^. 

(16) 48i|. (17) 96|t. (18) 89^?. (19) 189^. (20) 234^. 

(21) 118^. (22) 634^,. (23) 189^. (24) 586^. (25) 869i|f. 

To red/uce cm improper fraetion to a whole or mixed 
number, 

RuLi.— Divide the numerator by the denominator, the 
quotient will be the whole number ; if there should be 
a remainder that will form the numerator of the frac- 
tional part of the mixed number, the denominator re- 
maining unaltered. 

(E.g.) V=7,-/=9J. 
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EZEBCISB XIX, 




Reduce to whole or mixed Tiumbers : — 






(1) V. (2) V. 


(3) W- 


(4)S|2, 


(6) W. 


(6) W- (7) W- 


(8)^. 


(9)«US. 


(10) ^. 


(") ifXSS*- (12) «M^ 


(13) 1^. 


(U) 2||S. 


(16) 'ffi. 


(16) ^. (17) SH*. 


(18) W- 


(19) 'S'. 


(20) '^iSp. 


(21)JJJJS. (22)Sifi*. 


(28) fiffJS. 


(24) t%«. 


(26) »iS^. 



To redmce a fr actum to its lowest temis, 

A fraction may at once be reduced to its lowest terms by 
dividing both numerator and denominator by the G. C. M., 
or by dividing both numerator and denominator by a c'om- 
mon factor that may be found by inspection, 

Beduce {f§| to its lowest terms : — 

Gt, C. M.«176; dividing by 176 we have 

176)i|§|=» 
Reduce ||| to its lowest terms : — 

8)IH=7)ii!-«)iI-* 
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Reduce to their lowest terms : — 



W Sfe* 

(*)im- 

mm- 

(10) ^A. 

(is)iitf. 
(18) m- 

(19) 
(22) 

(26) 
(28) 

(81) ^l^T" 

(37) ffiili* 

(40) ItUiliMHS- 



ITlftgO 



aai 



1 

T 

10834 
.01076 



(2)m. 

(6)i!i!- 

•(8) 

(11) 
(14) 

(17) 
(20) 
(23) 
(26) 
(29) 
(32) 
(85) 
(88) 



aa95 

S449* 

13118 
13513* 

1T15 
5efff» 

1509 
355f' 

101081 

94443 
38886* 

63808. 
103686* 

9 0597 
TT423T* 

169844 
17»408* 

538215S 



>6l 
156581! 



mm, 

(»)Hfll- 

(12) m- 

(16)il«H. 

(18) ms- 

(21) 
(24) 

(27) 
(30) 
(88) 
(86) 

(80) SSS!I»ISI- 



36663 

3«m* 

96679 
TtW5T* 

389483 

sTsm* 

182950 

4ft6d66* 

1678985 
ITTSiSo* 

675684 



8 



84 * COMPOUND FRACTIONS. 

To red/uce a compound fraction to a simple one, 

BuLE. — Multiply all the nuinerators together for a new na« 
merator, and all the denominators together for a new 
denominator, or, if possible, divide any denominator by 
any numerator, or by a &.ctor common to both. 

01 T-5T* 
Joffof3H^of*of:^=|-l|. 

The reason of this rtile is evident, for J of J must be ^, 
orbyruleyV=i- 

EaiEBasB XXI. 

Express as simple fractions : — 

(1) J of I of If. (2)1 of I of 8. 

(8) I off off off. (4) lJof3|off of^. 
(5) J of I off off. . (6)1 of I of I of J. 

(7) 2§ of ft of tt of |. (8) 3ft of ^ of 1ft of 10ft. 

(9) 4} of 6J of A of 3& of 12. (10) 2iof6f of Sjof^off. 

(ll)6fof7loff?offtof2|of^. 

(12) 2fof3|offtof3ftof5i|of^. 

(13) 7Jof4|ofUofi|of5Jof2J. 

(14) ^ of 6| of 5^ of 5} of 2}! . 

. (16) ft of 4f of 9ft of IJ of 6| of ft. 
(16)8|oflftofftof4iof^of6|. 

(17) 9| of I of S of 2i of jfj of 81 of ft of ISJ. 

(18) }J of ^ of 111 of ^ of 102ft of 1 of $. 

(19) 3fof2fofffofJofftofl2§. 

(20) ftof 6f of Sftof Oftofftof 6|of If. 

(21) 4ftof Sftoflf of Aof 6|6f|of 3f. 

(22) 7iof||of j^of SfofSf of 8iof2f. 
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LRAJST C03MDM0N MULTIPLE. 

The Least Common Multiple is the least number into 
whiclitwo or more numbers will divide without leaving a 
remainder. 

Eeqidred to find the L. C. M. of 4, 9, 12, 16, 18, 24. 

2) ^. ^.X^. 16. IS. 24c 

3) 8 . 9 . 12 

4 ) 8 . 3 . 4 
2. 3. 1 

Here we may strike out 4, 9, 12 because they are factors of 
16, 18, 24; therefore whatever is the L. CM. of 16, 18, 
24 must be the L. C. M. of 4, 9, 12. 

If we were to multiply the remaining numbers, 16, 18, 
24, together, that would be a common multiple, as all these 
numbers would divide into it without leaving a riemaindQr ; 
but it would not be the least, as 16, 18, 24 have a common 
factor 2 ; as this is common to all it need not be repeated 
more than once, for it is evident that 2 x 8 x 9 x 12 is 
divisible by 16, 18, 24, but this is not the L. C. M., as 9 
and 12 have a common factor 3, which need not be repeated 
more tiian once, for it is evident that 2x3x8x3x4 is 
divisible by 16, 18, 24, but still this is not the L. C. M., for 
8 and 4 have the common factor 4, which need not be re- 
peated more than once, therefore we have for the L. C. M. 
2x3x4x2x3=144, and this is divisible by 16, 18, 24, 
for 2x4x2=16x3x3=144; 2x3x3=18x4x2=144; 
and 2 X 3 x4=24x 2 x 3=144. 

This process may be much simplified by dividing in the 
first instance by a number made up of factors which are 
divisible into two or more of the numbers. We may divide 
by the number 24 at once, for one of its factors, 8, will 
divide 16, the factor 6 will divide 18, and 24 divides 24. 

24) VAiMjJ6_li8 .24 
2.3.1 

Therefore the L. C. M. is 24 x 2 x 8=144. 
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Rule. — Set down the numbers in a line, first strike out all 
numbers that are factors of the others, then by inspec- 
tion find a number that has factors divisible into the 
remaining numbers. 

86)1^ . ^ . \IS( . X^ . \1^ . \1^ . 21 . 27 . 80 . 86 . 48 . 72 

7. 3. 5. 1 . 4. !9 

86-18 x2»12x8«9x 4-6x6. 

36 X 7 X 3 X 6 X 4-16120-.L. C. M. 

24) 12 . 15 . 16 . 18 . 20 

1. 5. 2. 3.1^ 

24=>2x 12 -6x4-3x8. 

24 X 5 X 2 X 3-720-L. C. M. 

rthbcthb xxn. 

Find the L. 0. M. of 

(1) 12, 16. (2) 15, 25. 

(8) 9, 12, 18. (4) 6, 35, 7. 
(5) 9, 12, 16, 20. (6) 7, 9, 21, 68. 
(7) 8, 6, 4, 12. (8) 4, 11, 22, 38. 

(9) 10, 12, 25, 36. (10) 12, 15, 20, 26, 80. 
(U) 9, 18, 36, 72, 144. (12) 11, 22, 44, 88, 176. 

(18) 18, 48, 26, 12, 16. (14) 7, 15, 21, 28, 35, 42, 40. 
(15) 9, 12, 15, 16, 18, 30, 60. (16) 28, 85, 45, 84, 90. 

(17) 5, 15, 17, 20. 85, 40. (18) 8, 16, 20, 24, 30, 82, 40. 

(19) 8, 36, 72, 108, 120. (20) 2, 19, 25, 38, 95. 

(21) 9, 36, 72, 96, 108. (22) 6, 25, 36, 40, 54, 60, 90. 

(23) 12, 16, 18, 24, 30, 36, 44, 50. (24) 2, 5, 6, 15, 18, 28, 42, 68. 
(25) 7, 16, 28, 32, 42, 48, 63, 72. (26) 19, 6, 9, 16, 36, 38, 48, 67. 

(27) 4, 8, 9, 12, 16, 18, 20, 24, 36, 48, 63. 

(28) 9, 10, 36, 45, 54, 81, 72, 90, 108. 

(29) 3, 9, 27, 36, 54, 126, 180. 

(30) 7, 21, 28, 35, 49, 63, 77, 84. 

(31) 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 18. 

(32) 9, 16, 18, 24, 30. 36, 48, 40. 

(33) 45, 16, 18, 24, 56, 72, 96, 108. 

(34) 15, 18, 36, 45, 90, 106. 
(36) 18, 24, 32, 40, 45, 60. 
(36) 12, 28, 36, 45, 72, 108, 54. 
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($7) 16, 20, 46, 60, 75, 100, 126, 160. 

(88) 16, 20, 28, 32, 48, 72, 96, 144. 

(89) 30, 40, 12, 66, 60, 76, 108, 144, 160. 
(40) 16, 24, 40, 66, 72, 80, 96, 100. 

To red/uce fractions to a least corrvmon denominator, 

KuLE. — ^Find the L. C. M. of all the denominators, which 
must be divided hj the denominator of each fraction 
to find a multiple for the numerator. Reduce |^, J^, {, -f^ 
to their least common denominator. L. C. M.^86, 
which divided bj the respective denominators gives 12, 9, 
6 and 2 ; 

/. !x«=i|; !xf=|J; |x|-i§; andHx Hii. 

The truth of this rule is evident : it is simply multiplying 
both numerator and denominator by a number which will 
produce the common denominator. It may be expressed as 
follows : 

2x12, 3x9, 5x6, 17x2 _ 24, 27, 30, 34 
36 36 

EzHBasa XXIII. 
Beduee to their least common den' : — 

(1) }» I» i5j» !• (2) l» }» h S* (3) h l» {» vs* 

(*) l» w» ro» 4* (^) ft» A' iff ^' W f » A» vsf A» ii» 

(7) |» W' ii» rs* h (®) fc tc» ii» h if • W h A» st» iJ» w» tJr» 

(^") TI» TSf T3> 5» iff* M* (^^) 13* Tff» 5I» W* ft» W* 

(^) A» W» TO» il» s5» 5T5* \^^) T» M» a3» W» l§» TS5' 

(1*) A* if' f* i& l§» W* (^^) f» & iS» S5» i§» TOJ* 

ADDITION OF FRACTIONS. 

BULE. — ^Reduce to a common denominator and add the 
numerators. If there are mixed numbers add the whole 
numbers by themselves and reduce the fractions to a 
common denominator and add the numerators. If there 
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are componnd £ractioiiB reduce them to Biinple fractions 
before applying the rule. 



i + 5 + I 



18 + 20 + 21 59 



24 



'5i' 



2H: 



2|i-8j+6j=io+?i±'^®-ioe-nM! 

(! of |) + (8J of 21 of ^) + (J of j of 3|) 



find the value of 



EZBBCISB XXIV. 



(1 
(8 
(6 
(7 
(9 

(11 
(18 

(16 

(17 

(19 

(21 

(23 

(26 

(27 

(29 

(30 

(81 



! + !+»+§• 



iJ+i+iA+H+M+a- 

4J+1| + 2| + jf +jf. 

TS ■•■ TO +!!■•■ S5 + Ijw 
j^of 6iH-3§of6. 

i + 2i+t + ?of^ + i. 

fof3i+^of8| + Jt. 

J|+lof3f+Jof6|. 

Jf+Aof4Jof8^ + A. 

^of8i+|of2| + iJ. 

Aof8i + 4i^f+Aof4iof3i+J|. 



(2 
(* 
(6 
(8 
(10 
(12 

(1* 
(16 

(18 

(20 

(22 

(24 

(26 

(28 






81 



4» + 2H + if + A + &. 

l|of4j + | + li. 
7joflJ + iof6J. 

4ofA + Aof6J+&of6|. 
i + } + 2|+6i + 3. 

}| + ftof5|oflfofA + i§. 
A + ^,of3i+Aof8iafli. 



Aof3|ofif+A+liof$ofJ^5. 

6| of 3ft of IJ of A+ 12| + ^«-+ 6| of 7i of I of 6ft+^ of 1| 

+ 8| + -^V-. 
( 32) 9f of :ft of J of 4| + lOf of if of A + ^ + 1 0| of 1 J of |. 



SUBTRACTION OF FRACTIONa 

BuLE. — ^Reduce the fractions as in addition, but subtract 
instead of add the numerators ; when you have to sub- 
tract from a whole number convert one of the whole 
numbers into a fraction with a denominator the same 
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as the fraction to be sabtracted ; this plan mnst also be 
adopted wben the fraction to be subtracted is greater than 
the one to be subtracted from. 

21-20 



^ 1 



8 6 24 ^' 

5-8|=4|-3f=lS; 

4i-2{=4S-2|=3^-2|=l|; 

2|of If-f of li=4i-H8ff-if-3}f. 

EXBBOISB XXV. 

Und the value of 

(1) f-l; f-l; i-h (2) J-»: ift-'ft; J-i- 

(8) li-l; ^-l! m-^- (*) 1I-5&; 9A-i»; H-^h 

(6) 18-ft; 27^-201; 4|-^V (6) 17|-12|; 9J-iJ; 86§-48J. 

(7) 2J-(ir of 2^ of 8§) ; (I of li of 11)- A. (8) 8i-(i? of $ of 4J). 
(9) 19i\- 2i + 4J + If; (10) (1? of 8| of ^) - ^|. 

(11) (I of If of H of !})-(§ of If of 2J off). 

(12) 2f-(fof6f of?) + 2f+a| + (f?ofi||). 
(18) 20|i-(i§ of J of 7* of 2J of IJj). 

(U) 17A- 7J + (2| of 6J of A of lA) + (1 J of li of J). 
(16) lOI-H- 1* + (li of If of I) + ? + (I of J of 8f of H). 

(16) (fof4|ofAof4iof^ofli) + }| + iaS+17i-8^. 

(17) lif+| + l$-(Hof 16f ofJioff). 

(18) 1^&+i-(A of ^ of 25iV of 8i of 6J of S) + 3J+ li + 9| + 3&-(lJ 

ofl9|ofi)-8^. 

(19) (1^ of 8Jf of S of 19iJ of 7? of H of i\& of ^)-(6? + 2J of 4J 

+^ + 1?)- 

(20) 9|+l^ + J-(14fofHof|ofll|) + Ji+^ + (2Jof20Aoflftof 

l&)-(2| + «l + 2i\). 

mJLTIHilCATION OF FBACTIONS. 

The role for the multiplication of fractions is precisely 
the same as the rule for reducing compound fractions to 

simple ones, e.g., ^x|=i; |xl=f ; /.f multiplied by 
the -J- of 1 must be ^ of :J, or ^. 

4|xix6Sx2|x^=y!xi-x^x^xA-J. 
'S 15 -7 5 94 3 ^j^ .j, H 5[^ ° 

'A 2 
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EXBBCISB XXVL 

(1) Jxlfxl?; Axlllx4|; ftxl|xl^. 

(2) ll^xl^x^; |of9x^; 2^x^x11. 

(3) 4Axi|xlf ; ^xl^of l|x2A; 3^x^of6f of 1^ 
(4)i|x4M><l&^l&;&xfx4|xlAxf;3fx|oflifx2|xl|x^ 

(6) 9f oflAx|x2fx^x^; l^x Ax4f xfx SJx If. 

(6)& of 10|x6fxl|xex^; iJx l|x{x||xix 2|x IJx 12f 

X 2^ X Jgga 

(7) 2^x7ftx^xllf*cifxlf§x2|xAxl3J|x^; ijxjf of Ig 
xfix^xlfiof^xlfofSf. 

(8)|x3|x^x3ix9Ax}|x2Ax7^xAx?ixl}§xJ};l4xA 
xl|&xUx|xf}oflix6fxlJlxl7ixi%ofl^x2Ji, 

DIVISION OF FRACTIONa 

Rule. — ^Invert the divisor and multiply, 

Er. |.H-|=i .1=4=4. 
4 6 4 5^ 4 * 

The reason of this rule may be best explained by work- 
ing a few simple examples. 

l-j-l=l.\l-s-i must be =4, for if the divisor be four 
times less, the quotient will be four times greater ; if 1 be 
divided by f the quotient 'v^ be ^, or three times less 
than if divided by ^ ; from this we see that the quotient is 
always obtained by inverting the divisor and multiplying, 
for what holds good for 1 will be equally true for quaii« 
tities less than 1. 

Complex Fractions properly come under the head of 
Diyision, for, as before explained, ^ is nothing more than 

r 3 7 

l-j-2, consequently X= J-h^=|x^=s|; 

^ 2 

?l^il«XXofil?xlxI-J-24- 

4*-2J-3iJ-2i-8iJ-2A-lfi=if; 
6J + 2H8+J + H8+— ^-8&-W-J 
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^H 


_8+7_„. 
14 "' 


?-i= 


10- 

1 

14 


-^-5 


• 




/66 




'")- 


2 


11 


<'^'*> 
^ 

\ 


■s 



22 



EZHBCISB XXVIL 

(1) 8^J; 2}^li; l{+li; |-*.8; f-^f ; 2fH-lJ; fJ+A; 6i+2j|. 

(2) 6J^10; 8|+3i; 16f-s-18J; 23^.3f; Oj-i-lAi l^J+^J 21^ 

+ 16IS; 13|f-r7i|. 

(8)Aof l4~6Hof|; IJof A+SJof Ji;2Aof2i|+lJJof2i|; 
. 3|of2^+3j|ofJf. 

(4)|of6jofli^^of2J; 8Jof ii-S^of 1^ of 7; ^ of IJ? of 2* 
+lJfofl}of|; lAof47iof7AofA+lJJofl||oflU. 

(6) 10fof4}|of6^of43&-f.liJofliiof4iof4Jfofll;4fof4^of 
Jof2^of3&-lJ|ofl^of8ifofl}f. 

(6) 3A of 16H of 9^ of 24ft of Jf§+?| of 6A of 2^ of lit of IJ? of 
*7*' 41' ISf- 

mill. iJS. «. 1?!. ?n. ?il. iJf 

^^ 2f ' 43V' 3^* lii' ft' 3}' 4^- 

mS. ?&. ?a. *H. it?, ill. i?i. 5» 
^^*' iJ' S' 2H' la' lii' in' 2Jt' 

(») 



TI H »I 'SI *15T *BS *1I 

88 . 12 1 of l-k . 27H . SjoflA . IMofZA ; 



24of2i' 3} of If ' 2goflA' 2Ao£l»' !^ of Ifa 
2*of2A 



l^oflA 



(10) 6 ii<»f7i?ofS| . 



20 . *7 . m 

S^TtI' 2Ji+6|+lf' lA+lA + H' 



„n 7i^-22a . 22}-17ii . 85A-2M . 

^' ^ ieft-6|' }|of6Jof8i' 7^ + 4 + 21^ + 31' 

TO+^+|g+A 



2Hof^of85iofJ 
;„, * , 6 li+l + 2i A+A 

2+1 8+i 
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^^3) 4fof3iofiA'*i-(jof2i)' ;::|^; ^izn^iTZE 



i 4 "8 

' 6-5--r Ifi- 



i+t lU-iJ 



(U)— 1_+-J 9(3»ofA) »/Uof3tV 



na^ ' 2268 26— L- 

^ ^ 240 + J320_ " ,^ 8_- (17) _|i£ 



9 



% + i + i i + i-^ ^ " ^ » 



J + i + i ^+i + | 1-^ 4- » 

2 of U of 12 6$ *~* * ' 



(19) 



3^ <^ o_ 6 

JoflO 3-(i.|K3) 

8 8 



X + nej 



i+ — ^? — If +_?«?_ 
lo-r-j" 300 — 1£Z_ 

(20) J + | + ^"f |.of4f+9i- — 



21 






iV- ^i^— n 



HE 



§ + S + J & + & + 



21- 83 



6-_L 



2| + ? 



The following exercise shows the application of multi- 
plication and division to the solution of examples contain- 
ing concrete quantities. 

From the examples worked the pupil will see the best 
method of obtaining the required result in any particular 
instance. 

Find the value of f of £l. 

5 

|of^-1f«.»12i*.«12*. ed. 

2 
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Find the value of 
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When tlie nnmerator of the improper fraction is 12 or 
less than 12, the second method is the shorter, but otherwise 
the first. 

BiTJde 2 cwt. 3 qre. 4 lbs. by 14f . 

13 
2 cwt. 3 qra. 4 lbs. « 312 lbs. 

14f»V 



fiSxA— ¥-- 21|lb8. 



3 
The above method may frequently be nsed with advan- 
tage when the denominator of the fraction is large, and 
likely to cancel. 

EXBBCISB XXVIIL 

(1) ^of£l; ^of£510«.; loflZs.id.; J^of£l813*.; |of 17«.6^. 

(2) ^ of £1 6s. ; JL of £9 16«. ; ij of £4 I6s. 

(3) £2 28, ed.xi; £Z Is. Sd.x^; £4 3«. ^d,x^; £15 Ss, lid. 
xlft. 

(4) £B 88. 21(2. x4|; £13 128. Zd.-h^; £10 15«. 7<;.-i-l|; £112 
lOs. 7d. X yS_. 

(5) £19 48. lli.+3|; £11 14«. 3|^.x^; £6 I2a. 8i.xl|; £3 
128. 2^. xifif. 

(6) £7 14a. 2J<?. + 1| ; £9 1 Is. li. x 4J ; £3 6s. Sd. x 8| ; £7 9«. 2^. -5-^. 

(7) £7 08. 7d. X f ; £8 4«. 3jrf. x f ; £14 7«. 3j<i. x J ; £16 28. ^d. x ^. 

(8) £3 7s. IQ^.xZi; £4 ds. e^.x^; J of 8 tons; ^ of 11 cwt. 
2 qrs. 8 lbs. 

(9) 7 cwt. 3 qrs. 2 lbs. 13 oz. + 1|; | of 2 tons 2 cwt. 2 qrs. ; 3 cwt. 
71bs. + lJ; £46 7«. 2Jrf.^4l. 

(10) 5 tons 15 cwt. 2 qrs. 6 lbs. 7 oz. 6J dr8. + 14§; 11 oz. 7 drs. 
2 scr. 5 grs. X If ; § of 1 cwt 1 qr. 4 lbs. ; 7*. 9f<i. x 5^. 



! 

I 
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(11) 45 mlB. 6 fur. 3 yds. 2 ft. 9 in. x 7^; 8 wks. 6| dys.+^ ; 5 sq. 

212. 
mis. 33a. 1b. 9|p. x^^; 2 yrs. 3 wks. 4 dys. 19J hrs.+Sf. i 



(12) n^ot£l9 68Alid.; ^ of£ll lUAl^d.; {of 6|«.; 3tx>n86cwt 
10|lbs. + A 

(13) £l} + 5j^. + llj(?.; 11 mis. 2 fur. Ill yds. 2 ft. llj^in.^^. 

"a 

£7|4-16|«. + 6J<;.; 92 mis. 4 for. 103 yds. 2 ft. 11 m.-s-% 

(14) £1^+ 19^. -¥{111 of £^); 5 dys. 3 hrs. ITmin. 58 8ee.x^ 

(15) iof£l6 + 5|of6}<. + 5iof l^.;6$of£3 + 2]toflf Qfl6«. + ^ 
of 1$ of ed. 

(16) £55 I6s. 8|i.-r^ x4; ^ of 4 tons + ^ of 6 cwt. -f 1} of 8 qn. 

To r6i2t^6 a given qtumtity to the fraction of another given 
quomtUy. 

BuLE. — Reduce both quantities to the same denominatioii, 
and divide the former bj the latter. 

Bednce 5«. 6(2. to the firaction of 11«. 5)^. 

b8, 6(2.866<2. X 2 balance and lU. 5}d=275 balance. 

6 

25 

Bednce 18 cwt. 8 qrs. 8 lbs. 12 oz. to the fraction of 1 ton 4 ewt. 

IScwt 3 qrs. 8 lbs. 12 oz. = 24780 oz. 

1 ton 4 cwt » 24 cwt x 4 x 28 x 16. 

295 



Sl^^x 4x^^x16 
8 ^ 



=18. 
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ExEBasE XXIX. 

(1) Eeduce 4^. to the fraction of £1 ; 78. 6d. to the fraction of 10«. 

(2) Beduce 9^. 4d. to the fraction of £1 Is.; I6s. 2d. to the fraction 
of 48. 4d. 

(3) Eeduce 7s. 4d. to the fraction of 28. 9d,; £6 lis. bd, to the 
fraction of £17 10«. 2d. 

(4) Eeduce £7 lbs. 4d. to the fraction of £9 Us, 2d. ; 7«. ^d, to the 
fraction of lOs. 9^. 

(6) Eeduce Ss. ^d. to the fraction of £l lis. Sd. ; £5 5s. Id. to the 
fraction of £1 12«.4(;. 

(6) Eeduce £3 I2s. Sd. to the fraction of £8 I2s. 7d. ; £5 Us. 7d. to 
the fraction of £1 178. 9|^. 

(7) Eeduce £1 6s. Sd. to the fraction of 5J guineas; £6 I6s. 6d. to 
the fraction of £3 Ids. lOd. 

(8) Eeduce £2 Os. 1^. to the fraction of £1 lis. l^d. ; £1 lOs. 4d. to 
the fraction of £3 178. 

(9) Eeduce 6 lbs. 7 oz. 16 dwts. to the fraction of 9 lbs. 9 oz. 12 dwts. ; 

1 oz. 10 dwts. 6 grs. to the fraction of 3 oz. 6 dwts. 13 grs. 

(10) Eeduce 6 lbs. 4 oz. to the fraction of 1 qr. 7 lbs ; 9 tons 16 cwt. 
to the fraction of 4 tons 5 cwt. 3 qrs. 

(11) Eeduce 9 cwt. 3 qrs. 3 lbs. to the fraction of 1 ton 13 cwt. 27 lbs. ; 

2 cwt. 1 qr. 18 lbs. to the fr^Kstion of 11 cwt. 3 qrs. 20 lbs. 8 oz. 

(12) Eeduce 3 cwt. 7 lbs. to the fraction of 1 cwt. 21 lbs. ; 2 cwt. 3 qrs. 

12 lbs. to the fraction of 16 cwt. 

(13) Eeduce 3 cwt. 1 qr. 8 lbs. to the fraction of 1 ton 4 cwt. 3 qrs. 
18 lbs. ; 1 ton 2 qrs. to the fraction of 2 cwt. 2 qrs. 7 lbs. 

(14) Eeduce 16 cwt. 1 qr. 7 lbs. to the fraction of 11 tons 16 cwt. 3 qrs. 
7 lbs. ; 1 ton to the fraction of 16 cwt. 3 qrs. 14 lbs. 

(16) Eeduce 30p. 2 yds. 1 ft. to the fraction of 3 fur. 30p. 4 yds. 2 ft. 
1 in. ; 3 m. 6 fur. 30p. 3 yds. to the fraction 14 m. 4 fur. 22f. 6 yds. 1 ft. 

(16) Eeduce 3a. 2b. 16p. 15 yds. to the fraction of 1p. 19 yds. 115 in. ; 
9a. 3b. 20p. to the fraction of 2b. 37p. 15 yds. 6 ft. 108 in. 

(17) Eeduce 1 week to the fraction of 6 days lOhrs. ; 3wks. 2dys. 

13 hrs. 9 min. to the fraction of 16 hrs. 41 min. 66 sec. 

(18) Beduce 7 bus. 2pks. 2qts. to the fraction of 2 bus. Igal. 3qts. 

1 pt. ; 3 qrs. 7 bus. 1 pk. 1 gal. 2 qts. to the fraction of 31 qrs. 3 bus. 
2pk8. 

(19) Eeduce 3 fur. 6p. 3 yds. 2 ft. to the fraction of 1 mile; 7p. Oyds. 
7 ft. 81 in. to the fraction of 1 acre. 

(20) Eeduce 1 qr. 7 bus. 1 gal. to the fraction of 1 quarter; 10 oz. 

2 drs. 1 scr. 10 grs. to the fraction of 1 lb. 
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To redttce the fraction of one given qua/ntUy to the frdction 
of another. 

Rtjl£. — ^Bring them both to one denominatioii, and divide 
the one by the other. 
Reduce £^ to the fraction of a gainea. 

7 
Reduce 1} of 3 cwt. qr. ISlbs. to the firaction of 5 cwt. 3 qrs. 6 lbs. 
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3 ^^ 

Reduce ^ of £2 3«. 9d, to the fraction of £6 x 20 x 12. 

7_ 20 

24 43 

7 _!? 

625 

3 

^3^x4x4x-L=i=l}. 
X 1 lit 5^^ X3^ * ' 

2 
EXSBCISB XXX. 

(1) Reduce } of a down to the fraction of £1 ; ^ of £1 to the fraction 
of a guinea. 

(2) Reduce | of 1«. 6d. to the fraction of £1 17s. 6d. ; 2^ of £l 13«. ^. 
to the fraction of £7* 
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(3) Beduce 3| of £l 28. 6d. to the fraction of £62 ; If of £1 128. ed. 
to the fraction of £UZ. 

(4) Beduce 1| of 68. Sd. to the fraction of 10«. ; 2} of 3 cwt. 2 qn. 
to the fraction of a ton. 

(5) Beduce 1 J of 3 wks. 6 hrs. to the fraction of 3 mo. ; 1{ of £2 lis. 2d. 
to the fraction of £S 28. 6d. 

(6) Beduce ^ of 2 cwt. 3 qrs. 7 lbs. to the fraction of 3 qrs. ; 9| crowns 
to the fraction of 25 guineas. 

(7) Beduce 2J of 3 fur. 12p. 4 yds. to the fraction of 1 m. 1 for. 38p. 
1 yd. ; 7 J of £2 ISs. 2d. to the fraction of £66 98. 2d. 

(8) Beduce 3| of 8 cwt. 1 qr. 14 lbs. to the fraction of 2 tons 1 cwt. 
3 qrs. 14 lbs. ; 2| of 1b. 30p. to the fraction of 2a. Ob. 30p. 

(9) Beduce ^ of a furlong to the fraction of 8 fathoms ; 7| of 2 gals. 

3 qts. 1 pt. 2 gills to the fraction of a busheL 

(10) Beduce 7} of 1 yd. 3 qrs. 2 nails to the fraction of 10 ells ; 8| of 

4 oz. 3 drs. 1 scr. 10 grs. to the fraction of 1 lb. 

(11) Beduce 6| of 1b. 21p. 24|yds. to the fraction of an acre ; 13J of 
1 wk. 4 dys. 12 hrs. 40 min. to the fraction of a month. 

(12) Beduce If of 3b. 24p. 20 yds. to the fraction of 7b. 9p. 9|yds. ; 
4| of a barrel of beer to the fraction of 9 hogsheads of wine. 

(13) Beduce 7J of 1 for. 28p. 4 yds. to the fraction of 1 mile; ^ of 
7 lbs. Troy to the fraction of a lb. Av. 

(14) Beduce 3| of 3 cwt. 1 qr. 12 lbs. 4 oz. to the fraction of 13 cwt. 

1 qr. 21 lbs. ; 3| of 5l. m. 1 fur. 25p. to the fraction of a degree. 

(16) Beduce f of If of £3 14a dd. to the fraction of £6 10«. 9|<i.; 

^Wj of £1 195. 4M. to the fraction of £1 145. S}d. 

(16) Beduce 6^ of lib. 7oz. ISdwts. 20 grs. Troy to the fra^stion of 
7 lbs. Av. ; Y^! ?? 0^ 1« brs. 21 min. 40 sec. to the fraction of 1 day. 

(17) Beduce 3j^ of 1 yd. 3 qrs. nails 2 in. to the fraction of 2 ells ; 
^?^^^ of 3 pks. 1 gal. 3 qts. 1 pt. to the fraction of 2 bus. 3 pks. 1 qt. 

2 gills. 

(18) Beduce 9f of 4 fur. 14p. 3yds. to the fraction of 15 miles; 

■^^^^ of 3 cwt. 2 qrs. 21 lbs. to the fraction of a ton. 

(19) 5il. of 1 ton 4 cwt. 3 qrs. llj lbs. to the fraction of 1 ton 13 cwt 
16 lbs. ; ft of If of £4 16*. 8d. to the fraction of ^ of 7| of £6. 

(20) ^^^ ^^ of £6 17*. 6d. to the fraction of £3 19*. 2d,; If of 



^ of 2? 



Tf 



(i + i) ^^ ^3 6'* ^* ^ ^^® fraction of £6. 
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MISCELLANEOUS EXAMPLES IN FRACTIONS. 

EXEBGISB XXXI. 

(1) What number, added to |i i, }, i }» |» ^» n» j^ will make the 
total 5? 

(2) Divide the sum of ^, ^, i, |. ^ by If of I^ of 1^. 

(3) Bednce f of 2f lbs. Troy to the fraction of 1 lb. Ay. ; and what 
fraction of £2 10«. is £|? 

(4) From 3| take its fourth, fifth, sixth, twentieth, twenty-fifth, and 
fiftieth parts ; and to the result add the product of the three first parts, 

and divide the remainder by -^ of 2\, 

(5) K i of a ship costs £665 12«. ed., what is f of her worth? and 
firom ^ of £2| take ^ of }f shillings. 

(6) What number added to 7^ will make 10? and what subtracted 
from 6J of 2| will leave 7ft? 

(7) A merchant who possessed | of a ship, sold | of his share for 
jf 1486J ; what was the i^ue of the whole ? 

(8) What part of 1 lb. Av. is 9 oz. 6| dwts. ? 

(9) Add together ^k of 6 guineas, | of 7s. 6d., and ft of £7 4«. 9|<2., 
and reduce the result to the fraction of £S lOs. 8^. 

(10) If 9ft yds. cost £9ft, what is the value of 2iJ yds. ? 

(11) What number subtracted from ^, 5}, 17^, 8ft will leave the 

2- of 9"^ 
sum total 30f? and what number added to ®— ^-^ will make the 

sum total 15? 

(12) Divide | by ft, and to the result add their product and difference. 

(13) If ft of a pig cost £7 19«. 4^., what is the value of | of f of it? 

(14) Find the average of 7|, ft, ft. 4ft, 14|, 27|, 0, 3J, J, 0, ft» IJ. 

(15) Name, consecutively, which are the greatest of the following 

^..«»4-;^ne> 627 1 ei6iaail63548 ar\A ^ 

fractions . ^, f , yj, xo» tt» s' »» 7» t» f» is' t> *» 5' 6» 5» *°^ 5* 

(16) How many yards of carpet, | yds. wide, will cover the floor of a 
room 27| ft. long, and 10 ft. 8 in. broad ? and what will it cost at Bs, 10}<2. 
per yd. 

(17) Divide ^ of £3 7«. 6^.; ft of 2«. ^d.; Jf of £l 17«. 9frf. by 

£20 Be. 9^. 

(18) What number taken from 2} leaves IJ ? and what number added 
to 2| produces 3|? 

(19) Wliat will be the cost of painting a room 19 ft. 8 in. long, 15 ft 
3 in. wide, and 9 J ft. high, at U. ^. the sq. yd.? 
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(20) I( in an orcliard, f of the trees are pear, ^ apples, ^ cherry, 
^ walnut, and | pltun, and there are twenty other trees ; how many trees 
does the orchard contain ? 

(21) Find the continued product of ^. i^, {, p ^, 26f, ^ IJ. 

(22) Find the value of 

140 60 



^+ . . „ 6i+ " 



(23) Express as a fraction of £71 58. the difference of f of 2 guineas, 

and ^ ^5 \^ of £1 28. 6<?. 
life of 1|* 

(24) What numbes added to {, f, |, ^, ^, ^ will make the sum 
total 4? 

(25) A gentleman's estate consists of f arable, J pasture, and 130 acres 
woodland ; the whole averages 245. 6d. per acre : what is his income ? 

(26) Divide 5| of ^ of 3 of Tf of 8^ of ^ by the difference of 6| and 

^, and to the result add ^^i? ^ V^^ of J^. 

2i + is+35 IgT 

(27) A can do a piece of work in 11 days, and B can do it in 9 days ; 
in what time can they do it together ? 

(28) Add together f of £5 Ss. ^d., i| of £l 168. 6d., and | of 
jf 11 Os. 3|<^., and reduce the result to the fraction of £Z7 158. 9^. 

(29) Find the value of 

2 _m__ 



1+— H!— i+-3¥- 

264 il?— 1A. + _M_ 



21 M x+ ^ 

^ aai ^^ 7 — 

(30) ^ ^, and C can do a piece of work in 4 days, A and C in 6 
days, ^ and Cin 6| days ; in what time can C do it alone ? 

(31) If from 1 lb. Troy 46|§ sovereigns are coined how many can be 
coined out of 1 ton of gold ? 

1 13 .OS nf 199 1 

(32) Find the value of ^^ i\^ J^ ^itt 
^ ' 64of3^+2,*5 145> 



, 3 



D 
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(33) Required the value of a balk of timber which measures 21 ft. 4 in. 
long, 1 ft. 8 in. broad, and 9 in. deep, at 28. 9d. per cubic foot 

(34) In the above example, how much must be cut o£f the plank to 
contain 5 cubic feet? 

(36) Reduce ?i-^LS - ?^-^^ of £60 12*. ed. to the fraction of 

ljgof£4 19«. 

(36) A person after spending | of ^ + f of 2| of his income in 
smoking, f of J + 4J of -^ in clothes, and ^ in incidental expenses, has 
£420 left ; required his income. 

(37) A and B can do a piece of work in 6 days, A and C in 8 days, 
and B and (7 in 12 days; in what time can they do it separately and 
together? 

(38) Find the yalhe of 

T 2T . 1 



1+-4- ■ i+. » 



^+_1L 27. 21 



I- «T J+i+J 

(39) A yessers cargo worth £10,000 gets damaged, and the .owner 

1 3 Ol 

consequently sells -^ of -^ of it for half the fonner value of the whole 

l^t ^6 
cargo ; what is the value of the remainder at the same rate, and what 

will he lose on the whole cargo by selling at this rate? 

(40) If ^^^^x^ ^^^^^ of the population of a town is 16,824, 

Oy of 3j 9-g of 2-j^ 

what is the whole popidation ? 

(41) A can do a piece of work in a day of 10 hrs., S can do it in f 
of a day, and C in ^ of a day. A works by himself 2 hrs. ; he is then 
joined by Bt and they work together 3 hrs. more ; C then joins them : 
how long will it take the three to complete the work? 

(42) If ^ of (6|-1^) of an estate cost 600 guineas, what will 7| 
«6^+8| of ^ of it cost? 

(43) If ^ of is of f of If of a mine be worth £1976 13«. id., what 

I3 ^6 

is the value of ^ of | of 2f of | of it ? 

(44) Find the value of 

69 41J_^ 

273 "*■ 




(46) A person has three creditors to whom he owes 20, 30, and 60 
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guineas, and pays them respectively §, f , and ^ of their debts ; reduce 
what he still owes to the fraction of what he has paid. 

(46) Find the value of ^3 - |^ 

huh of ' ^^^TY of ifs 

3| + ^ lli«6f.+ 3^ 1^=5 of 2f of 6^ of A of 1^' 

(47) A gentleman spent |, J, and | of his property in 20 years, and 
found that he had then £4860 left ; what was the value of his property 
and his average yearly expenditure ? 

(48) The imperial gallon contains 277| cubic inches nearly; how 
many quarters, &c will a corn-bin contain which measures 4 feet by 
3 feet by 2| feet? 

(49) A cistern can be filled by 2 pipes, A and B, in 30 and 40 min. 
respectively, and emptied by another pipe, C, in 20 min. If all these 
are left open, how long will it take to fill the cistern ? 

(60) Find the value of ||^^ + 3|^| ^ ^^ ,j^ ^ ^ 2j ^^ 

3 S 7 3 

6«. 8^. + 4^ of 28, 3|<2., and divide the sum by 26J of 4«. i^, 

(61) If £10 I5s. Zd. be expended in purchasing a carpet § of a yard 
wide, at 4«. 6d. per yard, for a room 19 ft. long and 17 ft. broad, how 
much of the fioor will remain imcovered of the same breadth all round ? 

(52) Subtract from and add to 4 the following fractions : |, |, f , and 
§, and divide the difference of the two products by 20. 

(53) How many planks 17 ft. 5|in. long and 7Jin. wide will be re- 
quired to floor a room 37| yds. long and 13 yds. broad, and what will be 
the cost at 6^. per sq. yd. ? 

(54) Find the value of 

lai on 

laT _ 30 



4i-lE 130. 26 



45--?- 10- ^i 

«~y TO f 

(55) What fraction of half a hundredweight is 2|} of 3 lbs. 6 oz. 
5dwt8. 6grs., and what must be given for 11 oz. of gold if |cwt. be 
worth £1333 6«. 8d.? 

(56) A person after having withdrawn from a company 2}+7]f^— ^ 
+ ^ of } of 14 of his funds, finds that | of his remaining money repre- 
sents £34 78, 6d. ; how much had he invested at first ? 

(57) A, B, and C can do a piece of work in 2 days, A and C in 

can B do it alone ? 
(68) If jf of^_3j^o^2i ^j ^ ^^^ Qf jjj^^p ^jQ^ £1272 Ids., what 

would the whole cost? 

D 2 ♦ 
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DECIMALS. 

A Decimal is a fraction whose denominator is ten or 
some power of ten (as 10, 100, 1000, 10,000, &c.), according 
as there are 1, 2, 3, 4 or more figures in the numerator, 
TT7> "nfej tWoV ^^® decimal fractions, and are generally ex- 
pressed by a (•) before the figure, instead of writing the 
denominator as '5, '25, '325, '4325. From this it "will be 
seen that decimals may be converted into vulgar ^-actions 
by placing for the denominators as many ciphers as there 
are figures in the decimal, with 1 prefixed, and then 
reducing to their lowest terms (e.g.), '5 = 'j^=^, '25 
= ^^'^ = ^, Y^nnr="57nr> ^^^ ^^ ^^' Ciphers, added to the 
right of a decimal do not alter its value, for '60 = ■^■^=^^, 
which is the same value as '5, but by prefixing ciplers 
you decrease the decimal tenfold (e.g.) '05 := j^^ =iAr* 

To reduce a decimal to a vulgar fractuMy annex cijphers 
to the numerator and divide hy the denominator (e.g.) 
4 7 _ 2,00) 47-0,00 

The reason of this rule is obvious, for as -^J-^ was ob- 
tained by reducing ■yjPoit ^ its lowest terms, which did not 
alter the value of the fraction, consequently 47-h200 must 
give the same decimal as 235-5-1000 ; if a whole number be 
prefixed to the decimal the whole number will remain un- 
altered after reducing the decimal to a vulgar fraction, 

EXEBCISB XXXIL 
Express as decimals 

n ^ « • iS • J2. . 119 /0\ 1027 . 1 . 36 , 719 

v*/ To » T3 » 1M » To5J>* \^/ T5p5 » Tooo » I6660 > TooTO* 

(ft\ laeT . 9 IT . 51798 

V"/ 10000 » 100000 > 100000 » ioo66* 
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ExEBCiSB XXXin. 
Eipresfi as vulgar fractions 

(1) '9 ; 'IQ ; -026 ; -85. 

(2) -0036; 1-027; 11-5726; 2-076126. 

(3) 7-390626; 91963126; 16000026; 7*000126. 

EXEBCISB XXXIV. 
Bedace to decimals 

/IX 5 9 9 64 8 18 /oN T 18 11 97 

\*/ 8> le* TSS* TSSf ?5» T53» \^) "S* 60» "S^^* "SISS* 

/3^ SIS. mS 715 1 fA\ t A 1181 7 808 

/KX 843803 685 I/O. 82 

VO^ 5T5So» 55455- /6^ ^°^ A-M 2of,.i, 

(7)6iof4jof^ofU. ^^^ "9i^3j' ^''.^^' 

Decimals are said to be Bepeating, Becnrring, Circulat- 
ing^, or Interminate, when the same figure or set of figures 
recnr constantly, as '333, <fcc. ='3: this is called a pure 
repeater, as t J^une fig^ always 'recurs. a.d is ™4ed 
with «!.(') over the figure as well as a decimal point before 
it. '286714 ; this is. generally called a circulating decimal^ 
as the same set of figures constantly recur as it were in a 
circle. We have also mixed repeaters and mixed circulat- 
ing decimals where part of the decimal repeats and part 
does not, as 'l6 and '6531. 

ExEsasB XXXV. 
Keduce to decimals 

Wll . la . 73 . 9 1 /0\ .1 . 181 . gl4 . 51 

S » *7 a 36 » -^TS' \^) TIT » 55 > T555 » 63' 

^3^ *g • 8100 . 1 29 . 78 /4.\ Q 1 . 67 . 1 . 1 

\^) HIT » 7oo5 » -^60 » 65* \V ^51 » 55 » JT » 15- 

yP) 49 » ^ » T » T5T* 

To reduce repeating or circulating decimals to fractions. 

Rule. — Place as many nines for the denominator as you 
have repeating or circulating decimals. The reason of 
this rule is explained in works on algebra under the 
head of geometric progressions. 

.4 _ 3 „ 1 •l9«/i7l B 428571 _ 8 
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To reduce mixed, repeatingy or circulating deomala to frac' 
tions. 

Rule. — From the whole subtract the non-repeatmg part, 
and for the denominator place as many nines as there 
are repeating or circulating figures, with ciphers for the 
non-repeating figures. 

ExssasB XXXVL 

Bednce to vulgar fractions 

(1) -6 ; -2? ; -Se ; -296. 

(2) 2-126; 3-2l!i; -03? ; -266?. 

(3) -4684 ; -571426 ; 2-766142 ; 1-60676. 

(4) -84^834 ; -258127 ; 4-6674 ; 2-428671. 

(6) 2-17460$ ; 32142867 ; 6-3571426; •107692S. 



ADDITION AND SUBTRACTION OP DECmAIA 

BuLf]. — Keep the decimal points in a line, place the whole 
number, if any, to the right of the points, and suppose 
tlie blanks to be filled up vdth ciphers. Add or sub- 
tract as in common integers. 

3-246834 
1-0004 . 
•366783 
2-6 6-47 

7*642 3-832645 



14-746017 2-637366 



EjtEBasB XXXVn. 
Find the yalue of 

(1) 7-097 + 8-366 + 9*0724 + -00616 + 11-26. 

(2) 109-6712 + -00066 + 71*264 + -01 4- -78628 + 10-98701. 

(3) -07692 f 11-9872 + 8-176 + 6-64 + -08167. 

(4) -4966 + 142-766002 + -006 + 1 -97 + 18-676146. 
(6) 21-900001 + 30066 1 1-76 + -001276 + -966. 
(6) 1-9676- -00212; and 42-9621-41-997968. 
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(7) 6-696-4'00989 ; and 11-54--096. 

(8) 9-12766-8-9; and -0087 --00095. 

(9) •0006-*00000967; and -006 --0049. 
(10) •0167-*002367 ; and 1-2306--0197. 

Addition and subtraction of repeating decimals may be 
performed by carrying out tbe repeaters snficiently far to 
point the true repeating figures on adding or subtracting. 

6-729 + 216 + -de + 123-26 + -6 + -01. 



6-729 

2-161 

•S63 

123-25 

*666 

•01 



729729729729 
818181818181 
636363636363 

666666666666 



133-201 850941850941 



97*6856- 52*765436. 



97*685656 
52-765436 



5656565656 
4364364364 



44-920^20 1292201292 
EXEBCISB XXXVIU 

find the value of 

(1) 1-125 + 7-43662 + '126576 + 9-667 + 2-8765. 

(2) 7*261 + -729 + 6-25 + 11-647859 + 1 -72 + -6. 

(3) 7*66 + -985432 + -6 + 8*2646 + 9*729 + 6 + -1643145 + 2-d64 

+ 718542 + 64. 

(4) 1-297--6854; and -789265 --6. 

(5) •54-*239657;and*25-.*246. 

(6) 34-697241-21*42; and 217*11 -107*285714. 



MULTIPLIOATION OF DE0IMAI5. 

Rule. — ^Multiply as in common integers, and point off in 
the product as many decimal places as there are in the 
multiplier and multiplicand. If more decimal places are 
required, put in ciphers to the left. Ciphers to the right 



sa 



HULUPLICATION OP DECIMALS. 



are merely used in connting tlie nnmber of places, and 
are not nsed in the answer. 



3006 
•00307 


•00005067 
3004 


- r00004 
605 


21042 
9018 

•00922842 


20268 
1520100 

*00015221268 


•000242C( 


Find the value of 


ExKRCTflE xxxtt:. 





(1) 1-74 X 1-2 ; and 9*72 x 1-12. 

(2) 9-673 X -021 ; and 79-81 x 6*19. 

(3) -0092 X -167 ; and 9872-06 x 514. 

(4) 86-54 X -00017 ; and -07852 x 1-99. 

(5) -001976 X 1400 ; and -003 x 17 x -027 x 5000. 

(6) 18-72 X -0114 X -00003 x 70000 ; and '016 x -Oil x 720 x '005 x 9000. 



DIVISION OF DECIMALS. 

BuLE. — ^Divide as in common integers, and point off in the 
quotient as many decimal places as those in the divi- 
dend exceed those in the divisor. If there should be 
more decimal places in the divisor than in the dividend, 
add on as many ciphers to the quotient as the number 
of decimal places in the divisor exceeds those in the divi- 
dend, and the answer will be all whole numbers. 

47-269) 347-8100289 (7*3581 
330883 



169270 
141807 

274632" 
236345 

382878 
378152 



47269 
47269 



DIYISIQN QF DECIMALS. 



67 



•00000027) 22-68 (84000000 
216 



108 
108 



2*01) •00000869727 (-000004327 
804 



657 
603 



542 

4012 

1407 
1407 

EZSBCISB XL. 

Find the value of 

(1) 9'375-5.-75; and 390-626^ -0626. 

(2) 854-2296 -^ -00192 ; and 921*6 + -0048. 

(3) 59*049+405; and 262144 +000128. 

(4) 11 764-9+ -00245; and -004 + 10. 

(5) 16 + '0004; and 9'216+0256. 

(6) 83-521 + 144-5 j and 3*825809 + -00338. 

(7) 7-5 + 62-5; and 8*042292 +-00 12. 

(8) 12-65+-000000125; and -28398241 + 73. 

(9) 2839-8241+ -00073; and -952576+976. 

(10) 26.-896 + '000000164; and -229441+479. 

(11) 940 + -001 75. 

Multiplication and division of repeaters, may be per- 
formed in the usual way when only one quantity repeats. 
If both repeat they must be turned into vulgar fractions. 



1-3874x112-5 



1-3874 
112-5 



689^4 

2757^7 

1387474 

13874747 



15606944 



74 

24 
97 
74 
47 

42 



D 8 



S8 wtluflicatiok or SBcnuLs. 



6-873 X l-036d. 



J =6-6' 



ll'S7+-46. g^ 

11-27-llH-llA lijA+A_ m x'^^-81 

476+1 -2. •042+H)36. , 11 

l-2) 4-?676767 -042-^=^ Li* %- "^ >c'i*..."-i.ifi6 

4S02+8-25. ^"^ 

8 26) 4-602 (1 386 <*<'*+325. ^ 3^g 

?26 •60i-4|i|--^" 



♦498 J. 13 _ 5^«5 X ^ — 1384 
^' * * "999 \^~ **" 



1-385. 



1252 
976 

2775 
2600 

1750 
1625 

125 

ExEBasB XLI. 

(1) 4-3 X -2? ; and 6-7i x -174603. 

(2) 2-667821 X -16; and 1-26796S y 42. 
(8) -671426 X 1764; and -66547^ x 64-67. 
(4) •1664S27 X 157 ; and -676549 ^ 90-6. 
(6) •654321 X 1122; and -S96-r-037. 

(6) -2667 +-466 ; and 42 + -671428. 

(7) 40 + -i9d;andl8+-8. 

(8) •02936901+ -0076; and -097746 + -042. 

(9) -40649563 + -0824; and 7 + 1*671426. 
(10) 4-86+1-714286; and -l7+4-3d. 

To find the vahie of the decimal of a given quantity. 

Rule. — Multiply the given decimal by the next lower de- 
nomination point, and continue the operation till either 
there is no decimal left or you have reached the lowest 
denomination mentioned in the table. 
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Find the Tslne of '68126 of £1. 

•68125 
20 



13*625IS^ 
12 



4 



2^ Am. IZs. Ijd. 

Find the value of *75 of 1 ml. 6 ftir. 34p. 2 yds. 2 ft. 6 in. In this 
instance the quantity must be reduced to inches before you proceed to 
multiply. 



mL fnr. p. yds. ft. in. 
1 6 34 2 2 6 
8 

"iT" 

40 



694 

2972 
297 

3269 
8 

9809 
12 



inches. 
117714 

76 

688670 
823998 

12)88286^ 

8)7367-1-6 inches 

2462-1 ft. 
2 



117714 inches. 



Find the yalue of 



11) l?Oi yds. yds. ft. In. 
4,0)44,6-J«4 1 6 

8) 11^ pis. 1 1-6 
13 6 4 2 7-6 

Ans. 1 mL 8f^. 6p. 4yds. 2 ft. 7*6 in. 

EXEBdSB XLII* 



(1) •36of£l. 
(3) 2-46 of £1. 

(6) 3-276 of 3«. 4d. 

(7) 6-8126 of £6. 
(9) 2-126 of 6 gs. 

(11) -8126 of 2 tons 4 cwt. 
(13) '1726 of Im. 6 fur, 

(16) -48226 of 4a. 2b. 

(17) '028126 of 6 bushels. 
(19) 8-0376 of £20 3«. 4(2. 



(2) -126 of £1. 

(4) 12-76 of £10. 

(6) 1-2826 of 168. Bd, 

(8) -086626 of £10. 
(10) 4-88125 of £4 68, Bd. 
(12) -376of Iqr. 14 lbs. 
(14) 3-276 of 1 yd. 2 ft. 
(16) 4-126 of24 8q. yds. 
(18) 0-376 of 12 days. 
(20) 26-3126 of £1 68. id. 
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(21 
(23 
(25 
(26 

(27 
(28 
(29 
(30 
(31 
(32 
(33 
(34 
(35 
(37 
(39 
(41 
(43 
(45 
(47 
(49 
(51 
(63 
(55 
(57 
(59 
(60 
(61 
(63 
(65 
(67 
(69 
(70 



17-376 of £2 0«. 4d, (22) 12-625 of £2 17s. Orf. 

7-176 of 63, 4d. (24) 8-376 of 8 gs. 

£•75 + •125«. + '16 of a crown. 

£•75625 + -376 of 28, ed, + '76 of £1 10*. 

10125 of Sd, + '4326 of ISa, Sd, + '75 of a guinea. 

•7625 of £4 + 3-75 of 7 g8.-8-25 of 35*. 

•125 of 3 mis. 6 fur. 24f. 4 yds. 2 ft. 4 in. 

•375 of 2a. 2b. 20f. 4 yds. 3 ft. 8 in. 

3-45 of 2 qrs. 4 lbs. 8 oz. 2dr8. 

1*75 of 4 oz. 8 dwts. 6 grs. 

6*92 of 3 oz. 6 drs. 1 sera. 5 grs. 

4*62 of 1 wk. 3 dys. 8 hrs. 14 min. 10 sec. 



1-66 of £4 4*. 2d, 
1-36 of 3a. 8b. 25p. 
l*8d of es, 
l-6of6«. lid, 
l-d4d of 3*. Id. 
2*625 of 2 qrs. 4 lbs. 
14-6d of 8J<f. 
1125 of £68. 
77954 of 11». 
•45528 of £10 6*. 
3^4285 of £13. 
12d23076 of 16*. 2d. 



(36) '626 of 2 m. 4 fur. 20p. 
(38) 2-75 of 2 cm. 2 qrs. 25 lbs. 
(40) 1-61? of £81. 
(42) l-76of6*. 3rf. 
(44) 1-61904? of 28. 7\d, 
(46) 14-6:^!^ of 65. 10^/. 
(48) 1-0625 of £72. • 
(60) 2-76321? of £25. 
(62) •83428671 of £8 15*. 
(54) l-4458dof£12. 
(56) 1-7507692 of £5 4*. 



(58) 14-Od of 1 gal. 3 qts. 1 jt. 
'3656d8653l of 1 league 2 miles 5 furlongs. 
•0836538461 of 5 lbs. 5 oz. apothecaries. 
•285714 of 4a. 2b. (62) '238095 of 2216 tons 5 cwt. 

•15416 of 2 yrs. 4 wks. (64) -1 l85l of 3 yds. 3 qrs. 

•057954 of 69 m. 3 fur. (66) '428571 of 1 ton 2 cwt. 

•0482142851? of 4 tons 10 cwt. (68) 1'00714286 of 3 fur. 20p. 
•6002405836139169472502d of 18a. 3b. 
•62867647068823629411 of 1a. 2b. 32f. 



To reduce a given quantity to the decimal of another given 
qnantity. 

Rule. — ^If tlie quantity is to be reduced to a quantity con- 
taining two or more denominations, both quantities must 
be reduced to the lowest denomination mentioned in 
either. After reducing the fraction to its lowest term, 
reduce it to a decimal. 
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Beduce £2 Us. Zd, to the decimal of £5 Os, 2^. 

£2 178. Zd, « 687 X 4 farthings. 
£5 Os, 2ld, » 4809 farthings. 

7 

If the quantity is to be reduced to a quantity containing 
only one denomination. Commence with the lowest de- 
nomination given, and proceed step by step to the denomi- 
nation required, prefixing each whole number before its 
own particular denomination. 

Beduce £2 is. ^d. to the decimal of £4. 

12 ) 5-2500 
2,0) 4-43760,0 
4 ) 2-22187500 
•56646876. 

Bednce 2 cwt. 3 qrs. 8 ll>s. to the decimal of a ton. 

Bibs. = 5«j « f . 7 ) 2-000000 

4) 3-585714286714 
2,0 ) 2-82i4285n42,8 
•1410n428671. 

EXEBCISB XLIII. 

Beduce 

(1) 78. 6d. to the decimal of £1 ; 10«. 6d. to the decimal of I5s. 

(2) 128. dd. to the decimal of £1 ds. ; 2^. Z^. to the decimal of 58. 

(3) 78. 10|<2. to the decimal of 16s. 9d. ; 168. 1^. to the decimal of £5, 

(4) 35. 8\d. to the decimal of £1 ; 7«. 9f to the decimal of £2 lOs. 

(5) 2s. 2^. to the decimal of Zs. 6d. ; £1 78. 6d. to the decimal 
of £1 28. 

(6) £2 98. 7ld. to the decimal of £6 ; £Z Zs. ^d. to the decimal of 
£5 128. ed. 

(7) 6 bus. 3 pks. 1| gals, to the decimal of 2 pks. ; 6 cubic yds. 6 ft. 
1296 in. to the decimal of 4 cubic yds. 

(8). 12 dwts. 16i grs. Troy to the decimal of 8 oz. Avoirdupois; 
7 oz. 2 dwts. 18| grs. Troy to the decimal of 2 lbs. 4 oz. Av. 

(9) £2 178, 6d. to the decimal of £6 ; £2 68. 6^. to the decimal 
of £1 78. 



62 BEDUCTION OF DECIMALS. 

Beduce 

(10) £9 U, e^d. to the decimal of £2 10«. ; £S 15«. 6|<?. to the decimal 
of £2 10«. 

(11) £7 ISs, 6]d, to the decimal of 1625 ; £Z 78. 9^, to the decimal 
of jfl U. 

(12) 8 cwt. 2 qrs. 12 lbs. 9 oz. 4 drs. to the decimal of 1 ton 12 cwt ; 
6 lbs. 14 oz. 8 drs. to the decimal of 2 lbs. 8 oz. 

(13) £l 98. Zd. to the decimal of £Z Os. Sd. ; 13 oz. 9 drs. Ay. to the 
decimal of 1 lb. 

(14) 6 oz. 11 dz8. to the decimal of 2 qrs. ; £10 68. 9d. to the decimal 
of £1 28. 6d, 

(15) £2 78. dji. to the decimal of 16«.; 4 cwt 8 qrs. lbs. 15 oz« 
12 drs. to the decimal of a ton. 

(16) 6| in. to the decimal of 3| yds. ; 2 nls. If in. to the decimal 
of }in. 

(17) 8f dys. to the decimal of f yrs.; 24 sq. yds. 2 ft. 36 in. to the 
decimal of 25 sq. yds. 

(18) 2| sec. to the decimal of 1 wk. ; £6 198. 6|i. to the decimal 
of £1|. 

(19) £17 S8. 5^. to the decimal of £16 ; 78. Zfd. to the decimal of 
1 guinea. 

(20) 10 oz. 4 drs. Av. to the decimal of 1 lb. ; 12 lbs. 15 oz. 8 drs. 
to the decimal of 1 qr. 

(21) £17 145. 8|(2. to the decimal of £30 ; £2 15«. 6^. to the decimal 
of £3 10«. 

(22) £6 198. U^. to the decimal of £8; £4 4>8. 614. to the decimal 
of £5. 

(23) £3 08. ^d. to the decimal of £8 U. 6d.; £17 168. 9ld. to the 
decimal of £10. 

(24) £10 6s. 7ld. to the decimal of £6 ; £2 17«. 2^. to the decimal 
of £2 10«. 

(25) 2 qrs. 2 lbs. 13 oz. 4 drs. to the decimal of 3 qrs. 

(26) 15 cwt. 3 qrs. 20 lbs. 12 oz. 8 drs. to the decimal of 21 tons. 

(27) 1 cwt. 1 qr. 5 lbs. 5 oz. 63 drs. to the decimal of 4 tons 16 cwt 

(28) 1 ml 3 far. 30f. 2 yds. 1 ft. 6 in. to the decimal of a league. 

(29) 1 wk. 4 dys. 14 hrs. 2 min. 30 sees, to the decimal of 4 wks. 

(30) 7 tons 15 cwt 27 lbs. 15 oz. 15| drs. to the decimal of 8 tons. 

(31) lA. 2r. 13p. 12 yds. 7 ft. 72 in. to the decimal of 2 acres. 

(32) 4 mos. 2 wks. 5 dys. 16 hrs. 20 min. to the decimal of 6 months. 

(33) 2 fur. 35p. 4 yds. 2 ft. 3 in. to the decimal of a mile. 

(34) 2 mis. 5 fur. 37p. 3 yds. 2 ft. 7jin. to the decimal of 7 leagues. 

(35) 2a. 3b. 25p. 26 yds. 8 ft. to the decimal of 3 acres. 
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MISCELLANEOUS EXAMPLES IN DECIMALS. 

EzEBdss XUY. 

(1) Beduce 15«. Sd, to the decimal of £2 ; find the ralue of £-95 
•¥ !'25 of a croTm + *125 of 6d.-'i6 of Us, 

(2) Beduce ^ and ^ to decimals; *2^07 and '89003d to Tnlgar 
fractions. 

(3) Find the value of '2822265625 of a quarter, and reduce ii 28. l^d. 
to the decimal of £5. 

(4) ' Beduce ^ and ^ to decimals ; *87ld and '9916 to vulgar fractions 
iind find the value of *7125 of 13^. 4(2. 

(5) Find the value of £-6 + '2? of £IIZ8. + 2-83 of 8^ - 1*25 of 2s. Sd. 

(6) Beduce 4 cwt. 2 qrs. 3 lbs. 8 oz. to the decimal of 1 ton ; and if 
'6 of 1 lb. cost £'625, what is the value of 3'8d lbs. ? 

(7) Find the average of ^, '2d?, llij, l'341d, '325, J, 6'825, 1'25. 

(8) Find the value of 006510416 of £4 + '0015625 of £20 + '01380208d 
of £8. 

(9) Find the value of -3671426 of 1 ton ; and -^^ of £1 2«. + 1-316 of 
Is. 10(2. --'142857 of a guinea to the decimal of £10. 

(10) Beduce '455877 and '190476 to vulgar fractions ; and 5 cwt. 
2 qrs. 5 lbs. 4 oz. to the decimal of a ton. 

(11) Find the value of -1086 of £2 10«. + '761904 of a guinea + '25 of 
10s. + '625 of a crown-.'125 of £10 6s. 

(12) Find the value of 3| + 1 + j^ -t- 3| + 2| both by vulgar fractions and 
by decimals, and show that the results coincide. 

(13) Find the difference between '725 of lOs. and £'06 ; also between 
2*0693 of Ss. 6d. and £7416. 

(14) If '25 of a lb. of tea cost *86 of Is., what is the value of 3'625 lbs.? 

(15) Find the value of -2472^ of an acre, and reduce the result to the 
decimal of 3b. IOf. 

(16) Multiply '0012 by '2664, and divide the result by '00048. 

(17) Find the difference between -07346 of 1b. 15f. and -0045 of 
an acre; also between '072^ of a mile and '0l85 of 3 furlongs. 

(18) Find the value of -3125 of £2-*0l6 of £1 10«. + .714285 of 2 
guineas— '7086 of a crown. 

(19) Find the value of 3^ + ^ + l|i + 6| + ^ both by vulgar fractions 
and by decimals, and show that the two results coincide. 

(20) How many yards of carpet 1-016 yds. broad will cover the floor 
of a room which is 42-7 yds. long and 19-00596236 yds. broad? ^ 

(21) Find the value of 1-25 of -16 of £2; and of 27*5 of 4-2716 
of £3-5. 
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(22) If 1*54 of a ton of coals cost £l'0d7, what is the yalua of 
7*142867 tons? 

(23) Find the difference between '01 Od of £l Us, Zd. and -0025974 
of £4 168. Zd. ; and reduce the result to the decimal of £l. 

(24) Multiply -1174 by -0025; diyide 2*304 by *096, and reduce 
£Z lOs. i^. to the decimal of £5. 

(25) Multiply Zs. l^. by 7*124; and divide £414 15«. 0^. by 6*31. 

(26) Find the value of ^^fJ^tJif, of ;€l-26-*879l6 of jgl + -40673016 
^ ^ 2-87 + 11-38 

of a guinea -678321 of lU. lid. 

(27) Find the value of '65714^ cwt. of sugar at *458d«. per lb. ; and 
what decimal of £5 is '96d. ? 

(28) Find the value of '5094339622641 of Ss. lOd. ; and reduce 
1b. 4f. 16 yds. 7 ft. 18 in. to the decimal of an acre. 

/oftN r?- A^v. 1 ., 8126 ^ 4-45 1'2 , '0626 

(29) Find die value of j^^^jg^ of ^^-^^j^:^ of :^^^^^^. 

(30) If an ounce of pure gold be worth £4'247!^2, what is the weight 
of a bar of gold worth £5'663 ? 

(31) What decimal multiplied by Uie sum of 3|^ 6|, ^, |, will 
produce 29 ? 

(32) Multiply 11-05 by "0024; divide 270 by -00073, and reduce 
£2 178. lO^d. to the decimal of £5. 

(33) Find the value of 9765626 of £S lOs. Sd., and of 
-074894514767932 of 79.y(i8. of cloth. 

(34) Reduce ^ and ff to decimals ; 1-527 and '4769230 to vulgar 
fractions ; and £2 78. Zd. to the decimal of £6. 

(35) Find the value of -35769230 of £13 + -615384 of IZs. + -6904761 
of Z8. 6<?.- -769230 of £2 12». 

(36) Find die values of 2-64 + '76 + -125 + -3; 4-7216-3-54; -646166 
X 117 ; '4954 -^9*d0 ; and find the product of the three last results. 

(37) Find the value of -46670 of 3 fur. 18p.; and '1128472 of aa 
acre. 

(38) Find the ralue of 'lt~^?l' -TJ V.f "i '414^ 
^ ' 1-18 of 1-2 7*25 + -086 6-6 of -46' 

(39) Find the value } of 2*4206349 guineas; and reduce the result to 
the decimal of 10«. 6d. 

(40) Required the exact value of 3-657142 of 2 cwt + 1-285714 of 
3 qrs. + -428571 of '6 of a cwt. + 2*6 of -714285 of 2'4 lbs. 

(41) If 1 oz. of gold is worth £4*24772, what is the value of a bar 
weighing 4 lbs. 3| oz. ? 

(42) There is '925 of pure silver in standard silver; how many 
pounds Troy of pure silver are there in 1 ton of standard ? 
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(43) What 'will be the cost of papering a room, length 24*16 it., 
hreadth 17*136 ft, height 12 ft., at Zd, a sq. yd. ; also laying down p, 
carpet 22 in. wide, at 4«. 6d. a sq. yd. ? 



MENSURATION OF RECTANGULAR SURFACES 

AND SOLIDS. 

Let A B c D represent a rectangular surface, of whicli A B 
is 4 ft. and AC 7 ft. Divide the respective sides into 4 
and 7 equal parts, and through the 
points draw lines parallel to A b and 
A G ; then A E F G will be a square 
foot, as each side measures 1 foot, 
and all the similar figures will also 
be square feet. As A b is divided 
into 4 equal parts and AO into 7, 
the number of tiieir squai*es will be 
4 X 7=28. Hence the area of any 
rectangular surface is equal to the 
product of the sides. It is quite 
evident that if this was the surface 
of a solid 3 ft. thick, there would be 
three times as many solid as square 
feet. Hence the solid contents of a rectangular figure is 
equal to the length multiplied by the breadth multiplied 
by the thickness. A cube is a rectangular solid whose 
length, breadth, and thickness are equal. 

Bequired the solid contents of a cube, each side of which is 4 feet. 
4 X 4 X 4 «> 64 ft. solid contents. Find the area of a room which measurea 
16 ft. 8 in. by 14ft. 3 in. 

16 ft. 8 in.«16| {t.^% and 14 ft. 3 in.-14} ft. = ?• 



A E 

G F 

■ 



I) 



25 19 



^ xS «176 f^.^ 237 sq. ft. 72 in. 

i^ 2 ^ 



2 
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The aorea miglit have been found by redmnng both to 

inches. 

16 ft. 8 in. s 200 in. 

25 14 ft. 3 in. » 171 in. 

^. 19 

m^^«f.237ft.72in. 
2 

The area may also be found by what is generally de- 
nominated duodecimals, but, as will be seen by the examples 
below, does not give the correct answer. 

ft. in* ft. in* 

(1) 16 8 (2) 4 7 

14 3 3 5 



233 4 13 9 

4 2 1 10 11 



237 6 15 7 11 

In duodecimals a foot is supposed to be divided into 12 
parts, a part into 12 seconds, and so on. 

Rule. — ^Multiply each denomination of the multiplicand by 
the feet of the multiplier; divide by 12, and the re- 
mainder, if any, will be the same as the denomination 
multiplied; then multiply by the inches of the multi- 
plier, divide by 12, and the remainder, if any, must be 
placed one place Airther to the right ; next multiply by 
the parts, if any, divide by 12, and place the remainder, 
if any, a place still Airther to the right ; each quantily 
multiplied must be divided by 12 except when you mul- 
tiply feet by feet, which gives feet. 

In all these examples we have the inches lineal instead 
of square. In Ex. 1 it should be 237 fb. 72 in. instead of 
6 inches. In Ex. 2,4^ x S^=^ x ^= ^«=16 ft. 95 in. ; 
working by duodecimals, we have 15 feet 7-J^ lineal inches, 
which is 12 times too little, therefore, to get the true answer, 
the inches must be multiplied by 12, and the parts, <&c. 
added. 
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Eequired the quantity of paper 22 in. wide, necessary to paper a room 
10 ft. 6 in. high, 16 ft. 10 in. long, 14 ft. 6 in. wide. 

16 ft. 10 in. + 14 ft. 6 in. x 2 » 62 ft. 8 in.*- perimeter. 

7 I 

62|xl0|xJ-(Vx|)-188^5|\^l^^^J^i3i6yafl.^ 

A plank is 4J in. thick, 6| in. broad; what length must be cut off to 
contain 4| cubic feet ? 

4j^(4jx6|x^h). 
16 

3 

What wiU be the cost of a balk of timber 24 ft. long, 1 ft. 10 in. broad 
and 1 ft. 6 in. deep, at 28, 9d, per cubic foot ? 

24 X Ifx IJx 2J=.^^x y x| X ^-SJ3,.=€81J=£9 U 6<?, 

The diameter of a well is 3 ft. 9 in., the depth 32 ft. ; what would be 
the cost of sinking at ds. per cubic yard? 

The area of a circle is equal to the diameter squared and multiplied 
by *7854 or |J. The circumference is equal to the diameter multiplied 
}jj 3-1416 or by -^. 1309 

3| a » "S X \^ X 5^5^ X 53 X J[, X S«l|g£=£3 5*. 5ief. 
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8-75 
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^ 11-0446875 


8-75 


)^0 


32 


1875 


10 


220893750 


2625 




331340625 


1125 




f 3 ) 353-43iS(C()S|)S^ 


14-0625 




^^ 19)117-81 


•7864 
562500 




13-09 
5 

2,0 ) 6,5-46=^. 


703125 
1125000 




984375 




Jm, £d 5s. 5ii2. 



110446875^ 

Making use of IJ instead of -7854 considerably shortens the work, with 
but a slight alteration in the answer, viz. £3 5«. 6|<f. instead of £3 58. 5f^ 
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Exercise XLV. 
(1) 8 ft. 4 in. X 8 ft. 7 in. (2) 6 ft. 4 in. x 7 ft. 2 in. 

(3) 9 ft. 3 in. X 8 ft. 7 in. (4) 6 ft. 9 in. x 6 ft. 6 in. 

(6) 8 ft 7 in. X 9 ft. 6 in* (6) 12 ft. 7 in. x 11 ft. 9 in. 

(7) 7 ft. 3 in. x 8 ft. 9 in. (8) 6 ft. 11 in. x 8 ft. 11 in. 

(9) 13 ft. 8i in. x 7 ft. Hi in. 

(10) How mnch carpet 27 in. wide will cover a room 22 ft. 6 in.long^ 
and 15 ft. 9 in. wide, and what will be the expense at As, Sd. a yard ? 

(11) What will be the cost of painting a room at 9|<2. per square yard 
whose height is 9 ft. 6 in., length 18 ft. 3 in., and width 20 ft.? 

(12) What will be the cost of paving a yard 78 ft. 9 in. long and 
41 ft. 4 in. wide, at 28. 9|df. per yard? and what number of stones will 
be required each 2 ft. 3 in. by 1 ft. 8 in. ? 

(13) How many gallons of water (a gallon equal to 277*25 cubic 
inches) will a cistern hold which is 4 ft. 3 in. long, 3 ft. 6 in. wide, and 
2 feet 8 in. deep ? and what will be the weight of the water, a cubic foot 
weighing 1000 ounces ?' 

(14) What will be the cost of lining the above with lead which weighs 
8 lbs. to the square foot at £1 IBs. ^. per cwt. ? 

(15) A passage 24 yds. long, 4 ft. 6 in. broad, is to be covered with 
oilcloth ; what will be the cost of the cloth at Bs. dd. per sq. yd. ? 

(16) A garden is 64 yds. 2 ft. long and 47| yds. wide; it is surrounded 
by a gravel path 5 ft. wide : required the dimensions of the garden and 
the dimensions of the path, and what would be the expense of gravelling 
the path, supposing 1 cart load would do 10 yards in length, the cost of 
gravel Zs. 9d. per load, and the cost of spreading 4td. per load. 

(17) What would the above garden cost for digging at ^d. per rod? 

(18) A cubical box is covered with sheet lead which weighs 4 lbs. per 
square foot, and 384 lbs. of lead are used ; what is the size of the box 
including the lid ? 

(19) A plank is 11| in. wide, 4| in. thick; what quantity must be eat 
off to make 7 J cubic feet? 

(20) The diameter of a well is 3 ft. 6 in., depth 20 ft, Bequired the 
expense of sinking at 4«. Qd. per cubic foots:(diam')' x^l x 20 x 4|. 

(21) Bequired the quantity of timber 9 in. broad and 1 in. thick 
necessary to make a box 5 ft. 6 in. long, 3 ft. 3 in. broad, 2 ft. 9 in. 
deep. 

(22) What is the cost of a block of stone 9 ft. 9 in, long, 2 ft. 9 in. 
broad, 1 ft. 4 in. deep, at 2s. 6d. per cubic foot ? 

(23) How many acres, roods, poles, &c. are there in a rectangular 
field the lei^gth of which is 4375 links, and breadth 275 links ? 
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(24) Hequired the cost of a piece of ground 08 ft. 4 in. long and 
24 ft. 6 in. broad, at 3s; 9d. per square foot. 

(25) What will be the cost of cutting a drain 81 feet long, 7 ft. 2 in. 
l)road, and 7 ft. 6 in. deep, at Sd. per cubic yard? 

(26) A cubical box is covered with sheet lead, which weighs 6 lbs. 
per square foot ; 441 lbs of lead are used. What is the size of the box 
including the lid ? 

(27) What will be the cost of hewing all the faces of a stone 10 ft, 
2 in. long, 5 ft. 6 in. broad, and 2 ft.. 3 in. deep, at 6d. per square foot ? 

. (28) How many bullocks would a shed« contain which is 69 ft. 4 in. 
by 15 ft 9 in., each bullock being allowed 21 square feet ? 

(29) The diameter of a well is 3 ft. 4 in. and its depth 40 feet ; what 
did it cost sinking at Bs, 9d. pei cubic yard ? 

(30) What will be the diflference of the area of a pipe 3 feet in dia- 
meter, and two each 18 in. in diameter; and what would be the difference 
in the quantity of metal in 100 feet of pipe in both sets, supposing the 
18 in. pipes to be | in. thick and the 3 ft. pipe | in. thick ? 

In this example find the area of the circle by multiplying the square 
of the diameter by ij. 

(31) Required the cost of building a wall 9 ft. high, Ij bricks thick, 
round a garden which is 127 yds. long, 74 yds. 2 ft. broad, at £9 the 
Tod of brickwork (272J ft.) ; and what number of bricks would it take, 
each bnck measuring 9 in. by 4| iu. by 2\ in. ? 

(32) The beams of wood used in building a house are 8 in. thick and 
15 in. wide. Three hundred of them are used, which together amount 
to 9000 cubic feet. What is the length of each beam ? 

(33) A square iron rod, an inch thick and 18 inches long, weighs 
5} lbs. How much would a round iron rod of the same length iCnd 
thickness weigh? (Take ^° as the ratio between diameter and cir** 
cumference.) 

(34) The legs Of a right angled triangle are 24*5 and 40 f required 
the hypotenuse. 

(35) If the hypotenuse is 35 and the perpendicular 21, required the 
base. 

(36) The side of a square is 6 ft. ; what is its diagonal ? 

(37) A r^ctangidar table is 7 ft. 6 in. long, and 3 ft. broad ; what is 
the length of its diagonal ? 

(38) A line of 80 yards will reach from the top of a castle, which 
stands at the side of a river, to the opposite bank ; required the breadth 
of the river, the height of the castle being 45 yds. 

- (39) A ladder 45 feet long, being placed in a street, will exactly reach 
to 9 window 3^ ft. &om the ground on one side ; and, upon being turned 
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over without moving the foot, will reach a window 27 ft. hig^ oa the 
other side ; required the breadth of the street. 

(40) The legs of a right angled triangle are 56 and 42 ; required the 
perpendicnlsf let fall upon the hypotenuse from the right angle. 

(41) The diagonal of a square is 9 yds. ; required the area. 

(42) Find the area of a rectangle, whose base and diagonal are 72 and 
90 yds. 

(43) Bequired the area of an isosceles triangle, whose base is 96 yds. 
and each of the equal sides 80 yds. 

(44) Bequired the area of an equilateral triangle, whose side is 12 
yards. 



PROPORTION. 

Batio is the number whicli expresses liow many sets of 
the second nnmber the first number contains, or what frac- 
tion of the second nnmber the first nnmber is. In other 
words, Satio is the nnmber of times or parts of a time that 
the first nnmber mentioned contains the second, and may 
be expressed either as 3 : 4, or |^. 

Proportion is a statement (made by the sign 1 1 ) that 
the first ratio eqnals the second ratio. Since a proportion 
is a statement that two ratios are eqnal, and since every 
ratio may be represented by a fraction, any proportion, as 

14 : 3 : ! 46| I 10, may be written y = ^ ; mnltiplying by 

the denominators 3 and 10, we have 14xl0=3x46f, or 
in any ratio the product of the extremes (outside terms) = 
the product of the means (inside terms). 

Every question in Proportion or Rule of Three is a defec- 
tive proportion, having the first ratio given, and the first 
term of the second ratio. It is required to complete the 
second ratio so as to make it equal to the first. 

Let 17 : 6 : : 18 : ? be such a proportion, call the tem^ 
required (for distinction's sake) oj, then 17 : 5 : : 18 ; ». 
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Bemembering that tlie product of the means = the prodnct 
of the extremes, we have 

6xl8 = ajxl7 or, 90=ajxl7; 

by this it is seen that 90 is 17 times as much as Xf 
/. 90 -T- 17 =a?, or oj = b^; 

/.17 : 5::18 : 5^^^. Hence the multiplication of the 
3rd term by the 2nd (to find the product of the means), and 
the division of this product by the first to find the required 
fourth term. 

If 3 lbs. of sugar cost 9d, what will 10 lbs. cost? 

It is quite clear that there must exist the same ratio between 3 lbs. 
and 10 lbs. as between the cost of 3 lbs. and the cost of 10 lbs. In 
other words, 10 lbs. must cost as many times more money than 3 lbs. as 
10 lbs. is greater than 3 lbs. Putting this in the form of proportion, 
we have 3 lbs. : 10 lbs. : : 9d. is to the value of 10 lbs. or x, .*, from the 

3 

above 10 x ^ = x = 30(2. » 2«. 6(f. 

Again, if 3 lbs. cost 9d, what will 10 cwt. cost ? 

In this instance 3 lbs. will have the same ratio to 10 cwt. as 9d, has 
to the value of 10 cwt. To express the ratio correctly the quantities 
must be in the same denomination, consequently the 10 cwt. must be 
reduced to lbs. 

3 lbs. : 10 cwt. X 112 :: 9d. : x. 

3 
12iLll?iL?=3360(f.-£14 08, Od. 



If the tax on a rent of £50 be £4 lOa. what will it be on £20 Ss. id, ? 
In this instance it is evident that the same ratio will exist between 
£60 and £20 8a i<f . as between the tax on £50 and that on £20 Ss. 4d, 
£50 X 20 X 12 : £20 Ss, ^. :: £4 IQs, 
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-£1 168, 9d. 
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If 10a. 3b. are rented for ^£17 4«. what vill be the tent of 326a. 
2b. 25p. ? 

Here the ratio between 10a. 3b. and 326a. 2b. 25f. is the same as 
the ratio between £17 4«., the price of 10a. 3b., and the price of 
826a. 2b. 25p. 

IOa. 3r. : 326a. 2b. 25p. :: £17 4«. 
4 4 20 



43x40 1306 344 

40 



52265 



10453 )^ 
W4.^_^.10453..«£522 13^ 

•» 
If a bankrupt's assets are £324 12a. 6d.y and he pays 28. Sd: in the 

pound, what are his liabilities ? 

As the bankrupt can pay only 28, Sd. instead of £1, and £324 128. 6d, 
instead of his real debts, it is evident that 28. Sd, will bear the same 
ratio to £324 12«. 6d, as £1 does to his real debts or liabilities. 

28. Sd. : £324 12s. 6d. :: £1 x 20 x 12. 
12_ __20 

32 6492 

12 



77910 
38955 5 3 
5W!i^^iii?-684325(?.«£2434 13*. 9d. 

If a bankrupt's liabilities are £2059 13«. 9d.f and his assets amount 
to £274 128. Qd., what will he pay in the pound? 

As the bankrupt pays £274 12*. 6d. instead of £2059 13«. 9d, it is 
required to find what he will pay instead of £1-^ therefore his entire 
debts of £2059 13*. dd. bear the same ratio to £1 as what he pays, viz. 
£274 12*. ed.j does to what is paid in £1. 
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£2069 13s. 9d. : £1 x 20 x 12 : : £274 129, ed, 
20 20 



41193 5492 

12 12 



494325 65910 

4|«S=32..=2.8.. 



From these examples it will be seen that in every pro- 
portion the same ratio must exist between the two like 
quantities as there does between the unlike and the one 
required, and this will be found quite sufficient rule for 
working all examples in Proportion. 

The more Common Eiile is as follows. Put the term 
which is of the same kind as the answer in the third place ; 
then judge from the nature* of the question whether the 
answer will be greater or less than the third term; if 
greater, put the greater of the two remaining terms in the 
second place, and if less, the smaller of the two remaining 
in the second place ; in each instance the remaining term 
in the first place. 

It is most important, in training the mind, to dispense 
with set rules, and to exercise the pupil in solving arith- 
metical problems on First Principles, in other words, to 
adopt what is generally termed the Unita/ry System, This 
may be advantageously applied to Proportion, Profit and 
Loss, Interest, Stocks, &c. 

If a bankrupt's assets are £524 13«. Sd,y anc^ his liabilities 
£3147 Ids. 6d, what will he pay in the £ ? 

The assets paid on £3147 19«. Sd, are £524 IZs. dd. 

rru * -J iPi £524 13«. Zd. 126919 «i „„ . , 

The assets paid on £1 =____-- — —,«^ -,.-,. «-£|=»3«. 4rf. 
*^ £3147 19*. 6d, 756614 " 

If the tax on a house rented at £45 be £3 7a, Id. what will it be on 
one rented at 75 guineas ? 

B 
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The tax on £45 is £S 7s. Id, or S05d. 

:. the tar on jei = "^gf -ifi. 

85 

/. the tax on £78 16».-l|lx 78|=1H x ?^a»sprf.«£6 17,. 4|<?. 

If 3 cwi. 2 qn. 16 lbs. of eoffee cost £35 14«. what wonld 7 lbs. 
cost? 

The cost of 3 cwt. 2 qrs. 16 lbs. is £35 14«. or 714«. 
/. the cost of 1 lb. will be £85 14«. divided by 8 cwt. 2 qrs. 16 lbs. 
reduced to lbs., or JJI'^i'- •'• ^^^''^t of 7 lb8.s|x|a^»«.Bi2«. Sd. 

EXERCISE XLVL 

(1) If 36 acres are let for £48, what will be the rent of 54 acres ? 

(2) If I lend my friend £540 for 10 months, how long onght he to 
lend me £900 to reqnite the kindness ? 

(3) If 328 cwt. cost £984, how many cwt may be bonght for £246 ? 

(4) If 615 gallons of wine cost £545, what wiU 984 gallons cost ? 

(5) If by working 10 hours a day a man can finish a piece of woik 
in 18 weeks, how long will it take him to finish it working 9 honrs a 
day? 

(6) If a person whose income is £700 a year pays an income tax of 
£17 10«., what is that in the pound? 

(7) If 80 lbs. of sugar cost £2 15«. 4d., what will be the cost of 
20 lbs. ? 

(8) If a derk receives 33 guineas for 11 weeks' service, how long 
ought he to serve for £189 ? 

(9) If 81 lbs. of sugar cost £1 I7a. 6Ji., what will 27 lbs. cost? 

(10) If the coach £Eure for 224 miles be £4 IZa, Ad., how fiir ought one 
to go for £5 2a. 6d. ? 

(11) What will be the cost of 17 cwt. if 8 lbs» 6 oz. cost 28. 9^? 

(12) Find the cost of 1 lb. of cochiueal at 97 guineas per cwt. 

(13) If 1 cwt 2 qrs. 14 lbs. of rice cost £1 6s. Zd., how much may be 
bought for £186 I5s. ? 

(14) An express train travels at the rate of 68 miles an hour: what 
distance does it pass over in a second ? 

(15) What will be the tax paid on £1356 at 4«. 7|<2. in the pound ? 

(16) In what time will a ship complete a voyage of 5236 miles at the 
average rate of 14 feet per second ? 

(17) If 4592 children can be maintained for £14732 U. 4^. per 
annum, for how much per annum can 3920 children be supported ? 

(18) If a pressure of 19 lbs. 11 oe. the square inch will enable a 
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steam engine to raise 5730 gallons of water, how much can it raise with 
a pressure of 27 lbs. 9 oz. the square inch ? 

(19) If 7 tuns of wine cost £1256 17«. find the price per quart. 

(20) Find .the value of 12 cwt. 3 qrs. 24 lbs. of tea at 68. 4^. 
the lb. 

(21) What will be the cost of 225,216 cubic feet of gas when 13,248 
cubic feet cost £77 Is. 4d, ? 

(22) If 205,128 trees are sufficient to plant 116 acres 2 roods 8 poles 
of land, for how much land will 2549 dozen and 3 trees suffice ? 

(23) The malt necessary for brewing 121 bar. 29 gals. 2 qts. costs 
£36 lis, 1|<2. what will be the cost of the malt required for brewing 69 
bar. 22 gals. ? 

(24) If 1 bushel of potatoes is worth 28. Sd., what will be the value 
of 10 rows, each yielding 2 bushels 3 pecks, the cost of digging being 
2d. per row ? 

(25) A former who has 57a. Sb. 12p. of wheat finds that it yields an 
average of 4 quarters 5 bushels 2 pecks per acre. How much wheat 
does he grow, and what is it worth at 26«. Sd. per quarter? 

(26) A borrowed of B £85 Ss. for 105 days, and afterwards would 
return the &vour by lending B the sum of £320 58. ; for how long 
should he lend it? 

(27) How much land may be rented for £327 ISs. if 11a. In. are 
rented for £13 10«.? 

(28) If the carriage of 5 tons 17 cwt is 9«. 9d. for 20 miles, what will 
be the carriage of 3 tons for the same distance ? 

(29) What is the tax on a house rented at 125 guineas if that on one 
rented at 45| guineas be £7 IQs. Sd. ? 

(30) If 152 sacks will hold 65 quarters 2 bushels 2 pecks, how many 
Backs will contain 18 quarters 7 bushels 1 peck ? 

(31) If a wedge of gold weighing 1 lb. 9 oz. cost £81 lis. 6d., what 
is that per oz. ? 

(32) If 8lA. 3b. 15p. of land cost £577 28. 6i., what is the value of 
13a. 3b. 31p.? 

(3d) A piece of land 10 yds. 4 in. long and 9 yds. I ft. broad is ex- 
changed for another piece 74 yds. 2 ft. long; how broad ought this to 
be, to contain the same space ? 

(34) If a stick 3 ft. 1} in. long throws a shadow 12 yds. 1 ft. 8 in. in 
length, what is the height of a church tower which throws a shadow of 
817yds. Oft. 8 in? " 

(35) The cost of a railway 122 miles 8 furlongs 16?. 3 yards 2 
feet long is £538679 Zs. id. ; what will be the cost of one 5 miles 10 
poles? 

b2 
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(36) Find the cost of 32 cwt. qr. 1 lb. of sugar when £388 16*. is 
given for 25 tons 18 cwt. 2 qrs. 5 lbs. 

(37) If 16 cwt. 3 qrs. 9 lbs. 8 oz. cost £ZZ Us, 6d. what will 4 tons 
cost? 

(38) A besieged fortress has provisions for 207 weeks, at the rate of 
16 ozs. a day for each man ; at what rate per day must the provision be 
distributed, so that the place may hold out 346 weeks ? 

(39) A gentleman who has property on a building lease which pro- 
duces him a rental of £3286 pays a land tax of £9 16«.per £100 ; what 
is his net income ? 

(40) If a railway fare for 126 miles is £1 7«. 9rf., what will be the 
fare for 287 miles at the same rate ? 

(41) The expenses of the poor of a parish amount to £348 Is, 6<2., 
and the entire rental amounts to £6426 ;' what must be levied in the £ 
to pay it ? 

(42) What will be the cost of 2 tons 13 cwt. 3 qrs. if 6 cwt. 1 qr. 
13 lbs. 9 oz. cost £0 Zs. 4i. ? 

(43) What amount of poor rates must be paid by a person who is 
rented at 146J guineas when that on a rental of £03 19«, 6d, is 
£4 98. ed. ? 

(44) The expenses of the poor in a parish amount to £220 is, 2d, 
and the whole rental is £3020; how much in the pound must be levied 
to pay it ? 

(45) What will be the rent of 866a. 3b. 24f. if the rent of Ta. be 
£8 I5s. ? 

(46) What is the amount of poor rates to be paid upon £367 7s. Zd, 
when £41 lOs. Sd. is levied upon £466 I7s, id. ? 

(47) If 86 cwt. 1 qr. 9 lbs. cost £89 6s. 7d., how much must be given 
for 7 cwt. 3 qrs. 11 lbs.? 

(48) What will be the income tax on £6426 15s. at 7d, in the 
pound r 

(49) If 3 yards of silk cost £1 Zs. Zd., what will be the cost of 6 
bales, each measuring 126 yds. 2 qrs. 2 nls. ? 

(50) A bankrupt owes £6862 2s. 6d., and his whole property amounts 
to £228 149. 9d., what dividend will his creditors receive in the pound? 

(61) If the tax on a rent of £66 is £6 lOs., what will it be on £44 ? 

(62) If a man could walk 5 miles 7 fur. 137 yds. in 1 hr. 20 mins., 
how long would it take him to walk 23 miles 1428 yds. at the same rate ? 

(53) What is the amount of poor rates to be paid on £87 10s, when 
£31 10s. is levied upon £4726 ? 

(64) How much will a creditor receive on a debt of £3265 17'* M« 
when a bankrupt can only pay lis. Sd. in the pound ? 



I 
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(55) What is the tax on a house rented at £70 16<. 84^. if that on one 
rented at £50 be £8 8«.? 

(56) If the duty on goods w^hing 2 tons 6 cwt. 3 qrs. 14 lbs. be 
X4 IZs. 9d., what is that per cwt. ? 

(57) The expenses of the poor in a parish amonnt to £540 Zs. 9^.» 
the whole rent is £3221 ; how much in the pound must be levied to 
pay it? 

(58) If one ounce of gold be worth £3 17«. 8dL, what will be the value 
of a bar wei^iing 12 lbs. 7 oz. 11 dwts. 6 grs.? 

(59) If a nobleman's rental be £10,000, and the land tax be charged 
at the rate of £3 128. 6d. per £100, what will be his net income ? 

(60) If a poor rate of £10 lie, 6d, is paid on a rental of £122 10«. 3df. 
what will be the rate on a rental of £99 ? 

(61) The carnage of 8 tons 5 cwt. 3 qrs. 21 lbs. for a distance of 180 
miles is £2 8^. 10^., what will be the carriage of 4 tons 19 cwt 2 qrs. 
7 lbs. for the same distance ? 

(62) Find the value of 3 tons 6 cwt. 1 qr» 14 lbs. of sugar when 
5 tons 10 cwt. 2 qrs. 14 lbs. cost £46 Ss, 10^. ? 

(63) What must be given for 7 lbs. 1 oz. 9 dwts. 14 grs. of gold when 
3 lbs. 6 oz. 14 dwts. 19 grs. cost £181 3«. 10|<2.? 

(64) The wages of a servant for 10 years 13 days are £290 19«., what 
win be due to him for a service of 333 days ? 

(65) A power of 6 cwt. 1 qr. 2 lbs. applied to a crane will raise a 
weight of 73 tons 1 1 cwt. 2 qrs. 27 lbs. ; what power will be required to 
raise a weight of 13 tons 12 cwt. 2 qrs. 5 lbs. ? 

(66) If a bankrupt pays £16 9a, Id, for a debt of £79 2«., what is that 
in the pound ? 

(67) The rateable value of a parish amounts to £467 1» and a poor 
rate of £86 IQs. is to be raised ; what will a person have to pay whose 
rent is £1566 ? 

(68) A bankrupt's assets are £3363 15«.3({., and he owes £12814 6«.8<^. 
What will his estate pay in the poand ? 

(69) What is the income of a person who pays £12 15«. 6i2. income 
tax at 4<?. in the pound ? 

(70) If a druggist makes up 2 oz. 6 drs. 2 sc. 8 grs. of quinine in 
76 days, how long will 3 lbs. last him ? and what will be the cost at 
15«. 8^. per ounce. 

(71) The expenses of the poor in a parish amount to £186 8^. 4<f.» 
and the whole rent is £2796 5«. ; how much in the pound must be levied 
to pay it ? 

(72) If one ounce of silver be worth 4«. lOcf., what will be the cost of 
53 lbs. 4 oz. 2 dwts. 12 grs. ? 
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(73) If 201 mencan perform a piece of work in 84 days, in how many 
days will 938 men do the same ? 

(74) If a swimmer at each stroke advance 4 feet, how many strokes 
would he make in a mile ? and how long would it take him to liwim that 
distance supposing he makes 110 strokes in 3 minutes ? 

(75) In an edition of Locke's Essay, containing 1120 pages, the 
second book begins at the 126th page: at what p^e will it begin in an. 
edition which contains 1344 pages? 

(76) If 20500 bricks are required to build a wall 866J feet long, how 
many will be required for one that is 404 yds. ft. 9 in. in length ? 

(77) What is the income corresponding to an income tax of £85 78. 1 \d, 
at the rate of 6d. in the pound ? 

(78) If the tax on a rent of £61 6«. 8(2. is £4» what will it be on a 
zfent of £23 ? 

(79) If 120 tons 13 cfwt 2 qrs. 16 lbs. cost £1548 Us. Id., what will 
4 tons cost ? 

(80) What qutotilry of tea may be bought for £1092 when 1 cwt. 
3 qrs. 16 lbs. cost £22 8^.? 

(81) An ingot of silver weighing 9 lbs. 8 oz. 2 dwts. is valued at 
£9 13«. M. ; what is the value of 4 lbs. ? 

(82) What is the income corresponding to an income tax of £15 16a. 8<2. 
at the rate of 4<f . in the pound ? 

(83) What is the tax on a house rented at £70 13«. 4di if that on one 
rented at £30 be £5 6«. 8d? 

(84) If a pocket of hops weighing 2 cwt 1 qr. 12 lbs. cost £8 13«. Zd. 
what is that per cwt. ? 

(85) What is the amount of poor rates to be paid upon £212 10^. 
when £70 16«. %d. is levied on £2125? 

(86) From 5 tons 7 cwt. 1 qr. 11 lbs. 10 oz. take 2 tons 9 cwt. 1 or. 
19 lbs. 2oz., and find the value of the remainder at £1 17«. ^d. per cwt. ? 

(87) If the tax on a rent of £751 6«. M, is £60 13*. 4<?., what will 
be the tax on £80 10«. ? 

(88) What will be the cost of 2 tons 10 cwt. 1 qr. 14 lbs. 14 oz. if 
1 cwt. cost £2 13«. 4<2. ? 

(89) What will be the value of 700 bales of cotton each weighing 
1 cwt. 1 qr. 18 lbs. at £13 10«. 4d per cwt. ? 

(90) A bankrupt's effects are worth £814 13*. %d. ; what will his 
creditors have in the pound when his debts amount to £3258 14«. %d. ? 

(91) A steam vessel which moves at the average rate of 7 miles an 
hour performs a voyage in 101 days 12 hrs. ; in what time will a vessel 
mo\nng at the rate of 12 miles an hour perform the same voyage? and 
what distance will it have travelled ? ^ 
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(92) If a carrier pigeon flies 17} miled in 15 minutesi how long will 
it be in travelling from London to Paris, a distance of 210 miles ? 

(93) If 20 French metres are equal to 3 poles 5 yds. 1 fb. If in. what 
is the length in English inches of each m^tre ? and how many French 
metres are there in the mean diameter of the earth which is equal to 
7912 mUes? 

(94) The speed of the hare is calculated to be 80 ft. per second, what 
will this be per hour ? 

(95) The paddle wheels of a steamship revolve 7310 times in 2 hrs. 
1 min. 48 seconds, in what time will they make 10965 revolutions ? 

(96) A ship's cargo weighing 90 tons 8 cwt. displaces 108 tiins 
1 hgshd. 24 gals, (wine measure) of water ; how much water would be 
displaced by a vessel's cargo weighing 861 tons 12 cwt. ? 

(97) A haystack containing 1665 cubic yds. 13 ft. weighs 5 tons 
8 cwt. 1 qr. 20 lbs. ; what will be the weight of one which contains 94 
cubic yds. 17 ft ? 

(98) If 11880 soldiers consume 9 cwt. 3 qrs. 13 lbs. of powder in a 
review, how much was used by 4752 soldiers? 

(99) If a locomotive engine making 35000 strokes per hour travels 55 
miles 1088 yds. how far will an engine making 6250 strokes the hour 
travel in the same time ? 

(100) What is the amount of poor rates to be paid upon j£lOO 16& 
when j£50 16«. M. is levied upon £1708? 

' (101) Whatis the income corresponding to an income tax ofj£30 8«. 4(2, 
at the rate of ^d. in the pound? 

(102) If a ton of potatoes cost £7 4^., what will be the cost of, 35 
lbs.? 

(103) The rateable value of a parish amounts to j£4502 Ss., and the 
poor rate of j£90 lOs. is to be raised; what will a person have to pay 
whose rent is j^1876 ? 

(104) If the tax on a rent of £5206 68. is £416 10^., what will be 
the tax on £3675 ? 

(105) If a man can mow 3a.. 1b. 16f. 11 yards in 4 days 6 hours 
5 minutes, how long will it take him to mow 5a. 2b. 12p. 22 yards ? 

(106) What is the tax on a farm rented at £703 Ss. 6d, if one rented 
at £1406 178, be £234 98. 6d.? 

(107) If the tax on a rent of £331 28. ed, is £21 128. ed., what will 
it be on a rent of £110 78. 6d. ? 

(108) What is the tax on a house rented at £18 10«. 6i. when £3 98. 
is levied on one rented at £55 11«. 6d. ? 

(109) If a farmer pays at the rate of 228. 6d. per acre for 563a. 
3b. 16p., and sublets 140a. 3b. 34f., at 258. lOd. per acre, taking 
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into consideration Ha gain of Ss. 4<£. per acre, what will the entire 
farm stand him in per acre ; and what will be his gain on the portion 
sublet? 

(110) If Ijl, 3b. win feed 7 sheep for 4 months, what quantity of 
land will be required to feed a flock of 600 sheep for the same time ; and 
if the 7 sheep cost £l Ss, ^d. for 10 weeks, what will the flock cost per 
year ; and what will be the -value of the wool if each sheep's averages 
4 lbs. 8 oz., at 28, 2d. per pound ? 

(111) What must be paid for 13J lbs. Av., at fs. for | a lb. ? 

(112) What is the value of 14| cwt., at £6 14«. 4d, per 8J cwt. ? 
(118) If I lend my friend £461 14«. for 4| months, how long ought he 

to lend me j£330f to return the kindness ? 

(1 14) What must be paid for 14| French ells, at £9^ for 7} yds. ? 

(116) If ^of a mine be worth £976}, what will ^ of | of $ of 3 be 

worth? 

(116) Sound travels at the average rate of 12|| miles per minute ; in 
what time will the sound of thunder, from a cloud 3^ miles distance^ 
reach us ? 

(117) If 8470 men can make a road in 2 yrs. 161 dys., in what time 
can 12706 men make it ? 

(118) If 102 tuns 1 pipe 42 gals, of wine cost £1026 9«. 3J(2., what is 
the value of 10 tuns 1 pipe 42 gals. ? 

(119) A certain number of bricks will build a wall 31 fb. 8 in. high 
and 1129 yds. 1 ft long ; how high can a wall be built with the same 
number of bricks whose length is 1411 yds. 2 ft. ? 

(120) A tax of £48 10s. 9fi. is paiid for an income of £4671 12«. S^d.; 
what will be the tax on one of £870 158, 9d. ? 

(121) If i of a ship is worth £1026J, what will J be worth ? 

(122) If the rent of 2f roods be £|, what will be the rent of 12f acres? 

(123) If 26f«. will pay for the carriage of 1 cwt for 146J miles, how 
far may 6| cwt. be carried for the same money? 

(124) If 92 cwt 2qrs. 2flbs. cost £863f, what must be paid for 
.16flbs.? 

(126) What is the value of 416J cwt. at ^s, for J lbs. ? 

' (126) If 3| oz. of silver cost 14 J shillings^ what must be paid for 
3J lbs. ? 

(127) What must be paid for 14| French ells, at £l| for f of a yard ? 

(128) If ^ of ^ of ^ of 34 lbs. of tea cost 12«. 9rf., what will 262 

chests, each weighing 84 lbs., coat ? 

(129) What is the value of 136J cwt. at |«. for | lbs. ? 

(130) Ifjofanestate be worth £1843|, what is the value of the whole? 
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(131) What must be given for 47a. 20f. at £^9 IZs, id, for l\ acres? 

(132) Wliat is the value of 93J lbs. at £224| for 1| tons? 

(133) If ^ English ells cost £7 12«. 2d.t what must be paid for 23| 
Plemish ells ? 

(134) A merchant who possessed | of a ship, sold f of his share for 
£1486} ; what was the value of the whole ? 

(135) If ^ of ^of ^of a shipcost £400 6«. 6rf., what will 1h of|| 

2^y 2^ lOj 3f 

of 3 cost? 

(136) If^of-lf-off of^of Jof^of 60lbs. of tea is worth 6«., 
what is 8 cwt 2 qrs. 8 lbs. worth ? 

(137) If I of I of 8 tons of coal cost 2 guineas, what wiling of it cost? 

(138) If 14f of 4f of ^ of 10 cwt. of sugar cost £172 16«., what is the 
cost per lb. ? 

(139) IfJ|ofAof|offof|ofl21ofAof^ofi|of-^of 1 cwt 
14 lbs. of tea cost £11 4«., what is the value of a ton ? 

(140) If J of ^ of iJ of if of a|2 of if of ^ of ^ lbs. of butter cost 
£3 IBs. l^,, what is the price per lb. ? 

(141) If J of ^ of Jl of Iff of HI of IM^ of ^ of 25 oz. of gold is 
worth £36, what is the value of 60 lbs. ? 

(142) If I of f of ^.of 5| of 1| of 3| of 2J of 5 lbs, of tea cost 
£7 17«. 6i., what will { of ^ of J| of ^ of 14| of 2 of 3 lbs. of tea cost ? 

(143) If -f of ^of -i. of X of JLof I of 3 cwt. of sugar cost £33 

55 ^5 3^3 I5 I5 

12«., what will -^ of -I of ^of ^ of 2 lbs. of sugar cost? 

(144) A water-wheel, 22 ft. in circimiference, is 7 ft. in diameter 
what is the circumference of one the diametpr of which is 6 ft. 7| in. ? 

(145) A gentleman's estate brings in annually £7934 is. Sd, ; he pays 
his steward yearly £268 18«. lid. ; what is his monthly income, of four 
weeks to the month ? 

(146) A lictor bought 42 bundles of fasces, each containing ll rods, 
at the rate of 84 rods for 12 denarii; what is their value in English 
money, if 7 denarii equal is, 2d. ? 

(147) A water-wheel, 7 ft* in diameter, is 22 ft. in circumference; 
what is the diameter of a wheel measuring 31 yds. 2 ft 4 in. round ? 

(148 If 56 yds. 3 qrs. 2 nls. of caipet 3 qrs. wide cover a room that 
is 22 ft. 6 in. long, what is the width of the room, and what will be the 
cost of the carpet at is. Sd. per yard ? 

( j49) If t of I of IJ of I of 2J of I of If of f of a ship be worth 

lyy + f + g) of £50, what is the whole worth ? 
A(lf + 2J+3|) 

X3 
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r so 

(150) If 4^— i + ^ — of j^ of an estate be wortih £5000, 

« + 2j4.2i '+3| + 4J 

what is l^lVll worth? 
loffoff 

(151) A gairison of 5000 men has provisions for six months ; if 
after two months 2000 are sent away, and half as much more provisions 
as the then existing stock brought in, for what period will the garrison 
be victualled ? 

(152) If 38013 sq. yds. 60 sq. in. of glass are sufficient for 4512816 
panes of glass, how much will be required for 5427576 panes, and what 
will be the cost of it at 9d. per sq. ft. ? 

(153) The weight of 5732 reams 17 quires 18 sheets of paper is 
3 cwt. 3 qrs. 17 lbs. 10 oz. ; what is the weight of 28695 reams 11 quires 
of paper, and what is the value of it if 12 sheets are sold for 2W. ? 

(154) If an engine throws 10,000,000 gals, of water into the New 
River in 5 days, how many galls, will it throw in from May 1st to 
September 21st inclusive ; what will be the weight of the water, sup- 
posing 10 galls, to contain 2772| cub. in., and the weight of a cubic ft. 
to be 1000 oz.; and supposing the pump to be 15| miles from the 
reservoir, and the width of the river to average 20 ft, how much will 
each day's pumping increase the depth of the river ? 

(155) What would be the depth of a reservoir to hold the water 
pumped from May 1st to September 2l8t in the preceding example, sup- 
posing it to be 1026 yds. 2| ft long, and 416 yds. 2 ft. broad ; and 
how long would the water in the reservoir last a town of 40,000 inhabi- 
tants, supposing each person to consume 10 gals, per day? 



COMPOUND PROPORTION. 

Compotuid Proportion is nothing more than the combina- 
tion of two or more Simple Proportion sums of which the 
term, which is of the same kind as the quantity required, is 
the common 8rd term for each statement. 

If 7 men can mow 21a.. of grass in 4 days, working 12 hrs. a day, 
how many men would mow 72a.. in 8 days, working 9 hrs. a day ? 

Reducing this example into separate, proportion sums, we 
msbj express it as follows :— 
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If 7 men can mow 21a. in a certain time, how many men will mow 
72a. in the same time ? 

If 7 men t&D. mow a certain quantity in 4 days, how many men can 
mow the same quantity in 8 days ? 

If 7 men can mow a certain quantity, working 12 hrs. a day, how 
many men will be required to mow the same quantity, working 9 hrs. a 
day? 



From these examples we can get the three separate 

statements : 

21a. : 72a. 

8 dys. : 4 dys. 

9 hrs. : 12 hrs. 



} 



7 men. 



If 6 men can dig a trench 80 ft. long, 4 ft. 3 in. broad, and 4 ft 6 in. 
deep in 10 days, working 9 hrs. a day, how long will it take 11 men to 
dig a trench 120 ft. long, d ft. 6 in. broad, and 4 ft. 3 in. deep, working 
10 hrs. a day? 

Beducing the above into separate examples, we have — 

If a certain number of men can dig a trench 80ft.x4|x4^inl0 dys., 
how long wiU it take the same number of men to dig a trench 120 ft. 

If 6 men can dig a trench in 10 dys., how long will it take 11 men to 
dig the same ? 

If a certain number of men can dig a trench in 10 dys., working 
9 hrs. a day, how long will it take them to dig it working 10 hrs. a 
day? 

The aboTe examples may be reduced to the following form: — 

80 ft. X 4| X 4^ : 120 ft. X 5| X 4J:: A 

10 hrs. : 9 hrs. : : - 10 dys. 

11 men : 6 men ::. 

3 3 

i^x\Xx^x\^x\\x){x)li ^* 
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ExBBasB XLYII. 

(1) If 9 horses eat 36 bushels of oats in 16 days, what quantity will 
20 horses eat in 3 weeks ? 

(2) If 3 men earn £6 Ids, 44, in 6 days, what will 15 men earn in 
27 days ? 

{Z) If a family of 6 persons consume 24 pecks of com in 25 days, how 
long will 16 pecks last a family of 9 persons? 

(4) If 10 persons spend £150 in 6 months, how many persons wiU 
spend £180 in 9 months? 

(5) If 20 men mow 20a. in 16 hours, how many men will mow 15a. 
in 24 hours ? 

(6) If £15 pay 12 men for 30 days, how much will pay 36 men for 
20 days? 

(7) If 4 horses plough 13a. in 20 days, in how many days will 
8 hearses plough 52a. ? 

(8) K a man travels 100 miles in 4 days, walking 10 hours a day, 
how far will he walk in a week, walking 8 hours a day ? 

(9) If 4 men can mow 10 acres of wheat in 2 days, how many acrea 
can 6 men mow in 5 days ? 

(10) If 5 men can earn 25^. in 2 days, what wiU 15 men earn in a 
fortnight ? 

(11) If 2 tons .are carried 20 miles for £10, how far ought 16 cwt. to be 
carried for £5? 

(12) If 8 men can earn £20 in 18 days when the days are 12 hours 
long, how much can 6 men earn in 30 days when the days are 8 hours 
long? 

(13) If 12 horses plough a field of 12a. in 30 days, how many, 
horses will plough a field of 39a. in 9 days ? 

(14) If 6 men earn 15«. in 7 days, how much will 9 men earn in 35 
days, the wages of the latter being twice that of the former ? 

(15) If 5 men can reap 30a. of oats in 5 days of 14 hours each, 
how many a. would 7 men reap in 4 days of 10 hours each ? 

(16) If 10 men can dig a trench 100 yards long, 4 yards wide, and 
3 yards deep in 40 days, in how many days will 5 men dig a trench 
45 yards loiig, 6' yards wide, and 4 yards deep ? 

(17) If 56 horses eat 30 bushels of com in 15 days, how many oxen 
will eat 50 bushels of com in 20 days, supposing 3 oxen to eat as much 
as 5 horses ? 

(18) If 60 labourers do a piece of work in 11 da3r8 of 9 hours each, 
how many nayvies will do { more work in 15 days of 10 hours eaoh, 
when 2 navvies can do as much as 3 labourers ? 
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(19) If 24 men, in 2 days of 12 hours, can dig a trench 132 yds. long 
4 yds. wide, and 2 yds. deep, what length of trench will 90 men dig 
in 4 days of 9 hours, the trench being 6 yds. wide and 3 yds. deep ? 

(20) Suppose 180 men can dig a ditch 100 yds. long, 6 ft. wide, and 
12 ft. deep, in 6 days, how many men will be able to dig a ditch 80 yds. 
long, 2 yds. wide, and 4 yds. deep, in 18 days? 

(21) If an ordinary train can travel 250 miles in 6 honrs, how long 
will it take an express train to travel 800 miles, supposing the express 
train to travel 8J miles more in an hour ? 

(22) If 20 panes of glass, each 2 ft. long and 1| ft wide, cost £1 10«., 
what will be the price of 36 panes, each measuring 1| ft. long and | ft 
wide? 

(23) If 190 men can make a road in 15 days, in what time would 570 
men make a road 3 times as long as the first ? 

(24) If 3 men can pick 20 bus. of apples in 2 days, working 10 hours 
a day, how many men would be required to pick 80 bus. in 3 days 
working 8 hours a day ? 

(25) If 2 men can plant 800 geraniums daily, working 8 hours a day, 
how many geraniums would 3 men plant in 4 days, working 6 hours 
a day? 

(26) If 16 horses plough 30 acres in 40 days of 10 hours each, how 
many acres will 24 horses plough in 12 days of 9 hours each ? 

(27) If 108 men earn £166 13«. id. in 15 days of 10 hours each, how 
many men would be able to earn £333 6^. Sd, in 20 days of 12 hours 
each? 

(28) If 40 bars of iron, 10 ft long, IJ ft. wide, f ft. thick, weigh 
10 tons 5 cwt, how much would 20 bars of half the dimensions of the 
former weigh ? 

(29) If 40 masons can build a wall 100 ft long, 5 ft. high, 1 ft. thick, 
how many masons would be required to build a wall twice as long, 6 ft. 
high, and IJ ft thick? 

(30) If a sailing ship can sail 500 knots in 50 hours, how long will it 
take a steamer to go 600 knots, supposing the steamer to go 5 knots an 
hour more than the sailing ship ? 

(31) Suppose 36 men can dig a trench 72 yds. long, 4 yds. wide, 
and 3 yds. deep ; how many men will be required to dig one 80 yds. 
long, 4 yds. wide, and 6 yds. deep ? 

(32) If 19 men earn £'49 U. Sd. in 7 days of 8 hours, how much 
money would 49 men be able to earn in 2 days of 10 hours ? 

(33) If 7 men dig a trench 80 ft. long, 3j ft. wide, and 6 ft deep, in 
15 days of 6| hours each, in how many days of 8 hours will 21 men dig 
a trench 160 ft. long, 6f ft wide, and 4 ft. deep ? 
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(34) If 4 horses plough a field of 20 acrea in 2 days 10| hours, how 
iDftDj acres will 2 horses plough in 5 days of 9| hours ? 

(35) If 14 panes of glass each | ft by | ft cost 168,, what number of 
panes 2 ft. by 21 fb. can you buy for £2 Ss. ? 

(36) If 500 men earn £7166 13«. ^. in 200 days of 8 hours, how 
many hours a day must 600 men work to earn £8600 in 300 days ? 

(37) Suppose 15 bricklayers use 5000 bricks in building a wall 100 ft 
long, 1 ft. broad, and 5 ft. high, how many bricks will they use to build 
a wall 150 fb. long, 2 ft broad, and 6 ft. high ? 

(38) If 5000 flat stones are used to pave a walk 100 ft long^ 1 yd. 
wide, how many stones should be required to pave a walk 120 ft long 
and 5 ft. broad, supposing the stones of the latter to be } ft. larger than 
those of the former? 

(39) If 20 copyists can copy 500 pages of a certain book, each leaf 
containing 30 lines, in 6 days of 8 hours each, how long will it take 24 
copyists to copy 600 pages, each containing 24 lines ? 

(40) If 400 navvies dig a tunnel 330 yds. long, 10 yds. high, 4 yds. 
wide, in 40 days, working 9 hours a day, how many navvies would dig 
a tunnel | of a mile long, 8 yds. high, and 4 yds. wide^ in 100 days of 
12 hours ? 



PRACTICE. 

Practice is a ready metliod of working Rule of Three 
when the value of a unit only is given. 

The following examples liave been worked to show the 
best methods of obtaining results by Practice. 

Ex. 1. Find the value of 37, at £4 17«. 6(2. 

108. 



68, 

28. 6d, 



i 


37 




4 




148 


h 


18 10 


i 


9 5 




4 12 6 



*28. ed.\ I 
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5 


- 




185 




4 


12 


6 


£180 


7 


6 



£180 7 6 



The result of this and similar examples may be obtained 
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more readily by making the ponnds a wKole number, and 
tben subtracting the value of the quantity added. 



Ex. 2. Find the value of 77, at £2 13«. ScL 



ea.Sd. 



68, Sd. 



4d. 



i 



I 



1 
77 



77 
2 



or 



lOs, 



154 
25 13 
25 13 
1 5 



£206 12 



4 

4 

8 

V 



id. 



l 



1 



Ex. 3. Find the yalne of 49, at is, 2^, 
2d. I i9 or Z8,id, 

lOd, 
Id, 



} 

1 


49 
4 




196 
8 
2 


2 


2,0] 

£■ 


>20,6 


^ 


LO 6 


H 



i 
i 

is 



77 
2 



154 

38 10 

12 16 8 

1 5 8 



£206 12 4 


49 


8 
2 


3 

2 


4 
10 


£10 


6 


3. 



EzKBCisB XLVni. 



(1) 17 at £4 28, 6d. 

(3) 23 at £3 68, Od. 

(5) 41 at £7 168. Sd. 

(7) 73 at £3 10«. 6d. 

(9) 39 at £2 158. bd, 
(11) 75at£7 9«. &;. 
(13) 69 at £6 %8. id. 
(15) 97 at £12 13«. 8^^. 
(17) 108 at £2 10«. \0d. 
(19) 76 at £5 13«. U. 



(2) 37 at £9 15«. dd. 

(4) 31 at £12 108. Qd, 

(6) 43at£6 13«. 4(2. 

(8) 47 at £8 128. 6d. 
(10) 93at£4 1U8^. 
(12) 65 at £7 12^. 9(2. 
(14) 86 at £3 6^. 6d. 
(16) 75 at £10 17«. 6rf. 
(18) 117 at £3 13». 6d. 
(20) 83 at £1 7«. Sd. 



KXKBCISK XLIX. 

(1) 51 at £7 11«. Zd. (2) 113 at £7 3«. Id 

(3) 53 at £11 118. 6d. (4) 29 at £6 13«. 2d. 

(5) 57 at £7 68, dd. ' (6) 79 at £3 3«. Ud. 
(7) 37 at £2 13«. 7d. (8) 87 at £9 4«. Sd. 

(9) 43 at £5 17«. Sd. (10) 93 at £1 3«. 2d. 
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(11) 61 at £10 IBs. 5d, 

(13) 119 St £3 9«. lOd. 

(15) 123 at £6 Is, 10(2. 

(17) 123 at £9 lU, 6(L 

(19) 73 at £6 les. 6d, 



(12) 67 at £13 9«. 7d. 
(U) 131 at £2 17«. 3(2. 
(16) 59 at £3 9«. 3d. 
(18) 97 at £7 11«. 9rf. 
(20) 137 at £8 12«. 7<2. 



TiXmifTBB L. 



(1) 23 at £% 128. 2d. 

(3) 43 at £6 I5s. Id. 

(5) 79 at £4 7«. 11(2. 

(7) 59 at £5 17«. M. 

(9) 107 at £15 13«. 2(2. 

(11) 172 at £1 15tf. Id. 

(13) 207 at £5 Is. 6d. 

(15) 572 at £4 6«. 2d. 

(17) 146 at £12 IBs. bd. 

(19) 297 at £6 19«. Qd. 



(2) 65 at £3 9«. \0d. 

(4) 91 at £2 4«. U. 

(6) 31 at £1 Bs. 5d. 

(8) 87 at £7 Ss. ed. 
(10) 136 at £2 IBs. Bd. 
(12) 101 at £6 Bs. Zd. 
(14) 362 at £1 ds. Id. 
(16) 321 at £3 bs. 9(2. 
(18) 131 at £7 lis. Bd. 
(20) 761 at £15 14^.11(2. 
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(1) 37 at £2 6«. 9|(2. 

(3) 67 at £4 7«. B\d. 

(5) 59 at £6 IBs. 2\d. 

(7) 53 at £0 Bs. 9|(2. 

(9) 97 at £0 1 U I0\d. 

(11) 89at£0 9«. 1^. 

(13) 265 at £0 28. 9^. 

(15) 529 at £0 14«. 6^. 

(17) 627 at £0 13*. ^d. 

(19) 284 at £0 12«. 7i(2. 



(2) 75 at £7 Bs. 2^. 

(4) 29 at £9 Us. 3|(2. 

(6) 31 at £0 lOs. ^d. 

(8) 71at£0 l8.2\d. 
(10) 23 at £0 7». 5|<2. 
(12) 121 at £0 8*. 3|(2. 
(14) 137 at £0 17«. ^d. 
(16) 468 at £0 IBs. I0\d. 
(18) 356 at £0 159. 2f^. 
(20) 739 at £0 1 8«. li;(2. 



£z. 4. Find the value of 3 cwt. 2 qrs. 21 lbs. at £55 10«. Bd. per cwt. 

55 10 6 
3 



2gT8. 


\ 


14 lbs. 


\ 


7 lbs. 


\ 



166 11 6 

27 15 3 

6 18 9f li-jxj=} 

3 9 4S 



£204 14 11| 
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By making it 4 ewt. ttiis £x. may be worked as follows : 



£ 


> — 


d. 


55 10 


6 






4 


222 


2 





17 


7 


Of 


£204 14 llf 



A •, d. 



1 qr. 
Tibs. 



\ 


65 10 


6 


i 


18 17 
8 9 


7i8i-}xJ-l 
4i 




*17 7 


Of 



E^ 5. Find the valne of 14 oz. 8 dwts. 20 grs. of gold at £Z lis. 6i« 



per 02. 



5 dwts. 



2} dwts. 
30 grs. 

2 grs.. 





£ $. 


d. 


i 


8 17 


6 
2 




7 15 




7 




54 5 





\ 


19 


4J 


\ 


9 


8i 


& 


4 


io| 

3| 



13J 



7 
8 



1 T 

TO 



;e55 19 



2| 



'Bj adding 11 dwts. 4 grs. tiiis Ex. may be worked as follows ; 



£ «. d. 
3 17 6 
5 



19 


7 


6 
8 


58 


2 


6 


2 


3 


8i 


^5 


19 


2i 



10 dwts. 


} 


1 dwt. 
4grB. 

1 


is 
i 



£ 


«. 


d. 


3 


17 


6 


1 


18 


9 




3 10| 






7i 


2 


3 


3i 



EXBBCXSB LTI. 

<1) 6 cwt 2 qrs. 21 lbs. 8 oz. at £5 18«. 8(;. per cwt 

(2) 3 tons 2 ewt 3 rs. 7 lbs. at £60 10«. 8i. per ton. 

(3) 5 tons 5 cwt 2 qrs. 14 lbs. at £4 11«. 2d per ton. 

(4) 3 cwt 1 qr. 7 lbs. 14 oz. at £4 15«. ^d, per cwt 
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(5) 8 cwt. 3 qrs. 11 lbs. 8 oz. at £4 16«. Sd. per cwt. 

(6) 4 tons 14 cwt. 2 qrs. 8 lbs. at £12 10«. Sd. per ton. 

(7) 1 load 1 qr. 6 bus. 2 pks. 1 gal. at £5 16«. Sd. per qr. 

(8) 3 pecks 1 gal. 3 qts. 1 pt. at £4 19«. 6d. per gaL 

(9) 8 qrs. 4 bus. 2 pks. 1 gal. 2 qts. at £6 14«. Sd, per qr. 
(10) 4 lbs. 6 oz. 12 dwts. 16 grs. of gold at £50 Ss. Sd. per lb. 
(11)5 lbs. 8 oe. 15 dwts. 15 grs. of platinum at £1 11«. Sd. per ob. 

(12) 1 lb. 4 oz. 8 dwt. 16 grs. (Troy) at £8 12«. Sd per lb. 

(13) 2 lbs. 9 oz. 6 drs. 2 scr. (Apotbs.) at £9 16«. Sd. per lb. 

(14) 5 lbs. 5 oz. 4 drs. 1 scr. 4 grs. (Apoths.) at £2 Is. 4td. per lb. 

(15) 16a. 3b. 30p. at £2 16«. 4^. per acre. 

(16) 47a. 2b. 28f. at £1 Sa. Sd. per acre. 

(17) 5 yds. 1 ft. 8 in. at 16«. Sd. per yd. 

(18) 24 yds. 1 ft. 7 in. at 14«. Sd. per yd. 

(19) 2 qrs. 5 bus. 2 pks. 1 gal. 3 qts. at £4 16«. Sd. per qr. 

(20) 8 yds. 1 ft. 11 in. at £1 4«. 7d. per yd. 

(21) 15 yds. 1 ft. 8 in. at 19«. 6d. per yd. 

(22) 4 lbs. 7 oz. 4 drs. 2 scr. (Apoths.) at £2 17«. 9d. per lb. 

(23) 2 lbs. 8 oz. 5 drs. 11 scr. (Apotbs.) at 7s. Sd. per oz. 

(24) 9 lbs. 11 oz. 7 drs. 1 scr. 4 grs. of quinine at £6 10«. per lb. 

(25) 3 lbs. 7 oz. 16 dwts. (Troy) at £15 ISs. Sd. p«? lb. 

(26) 7 lbs. 6 oz. 18 dwts. 8 grs. (Troy) at £3 VJs. Zd, per ob. 

(27) 20a. 2b. 18p. at £43 lOs. Sd. per acre. 

(28) 30a. 1b. 8p. at £48 ds. 7d. per acre. 

(29) 4 mo. 3 wks. 1 d. at 16«. 1|<2. per week. 

(30) 5 mo. 2 wks. 3 d. at £1 2s. Sd, per week. 



MISCELLANEOUS EXAMPLES. 

Ezebcisb LTTT. 

(1) An ensign's pay is 5s. Sd. per day; what will this amount to in a 
year? 

(2) How many acres will supply 325 oxen with hay, if each ox oon- 
sumes annually the produce of 1a. 2b. IOp. ? 

(3) What is the value of a wedge of gold weighing 20 lbs. 5 oa. 5 dwts. 
20 grs. at £5 ISs. ^d. per ounce ? 

(4) A bankrupt owes £11573 Ss.-Sd., and he is able to pay I6s, 6|dL 
in the £ ; what are his effects worth ? 

(5) A gentleman's estates are 3000a. 3b. SOp.; what will be hia 
annual income if the rent averages £1 Ss. 4(2. per acre? 
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(6) A person owes £5329 168. Sd,, and he is able to pay lOs, dd, in 
the £ ; what are his effects worth ? 

• (7) A merchant bought 120 tons of cake at 8 guineas per ton, by the 
sale of which he intended to gain £252 ; what would have been the 
price per ton and his gain per cent. ? A portion getting damaged, he 
was obliged to sell the whole at £9 lOs, per ton; what was his gain, and 
gain per cent. ? 

(8) A man receives £1 3«. ^d, per week of 6 days, what will he 
receive for 210 days' work ? 

(9) A bankrupt owes £9632 6«. Zd, and he is able to pay 11«. Sd. in 
the £ ; what are his effects worth ? 

(10) If a gentleman's estate be worth £5396 10^. 5^., and the land 
tax is assessed at Ss, 6d. in the £, what is his annual income ? 

(11) A farmer hires 642a. 2b. 24p. at 278. 6d. per acre, and sublets 
230a. 3b. IOp. at an increase of rental of 4«. 6d. per acre ; what will he' 
receive^ what will be his gain on the portion sublet, and, taking his gain 
into consideration, yrhst will his farm cost him ? 

(12) A merchant buys 80 tons 15cwt. 2qrs. of coal at ISs. id. per 
ton, and retails the same at £l l8. Sd. per ton ; what will they cost him, 
and what will be his entire gain ? 

(13) A gentleman's annual income is £3500, he pays an income tax 
of 4d, in the £, and his other rates and taxes amount to Ss. 9d. in the 
£ ; what is his net annual income, and supposing him to spend £2300 a 
year, what will he save in 10 years ? 

(14) A druggist buys 3 lbs. 4 oz. 5 drs. of quinine at 128. 9d. per oz. ; 
he sells 1 lb. Soz. 6 drs. 16grs. in 3 months at 28. 6d. per dram, how 
much more will he require to sell to liquidate his debt, and what will be 
his entire gain, and gain per cent, by selling all at that price? 

(15) A town is assessed at £15326, what will the poor rate amount to 
at l6. 9|<2. in the £, a church rate at 2^. and the paving and lighting at 
7^^.; and what would be the amount of taxes paid by a person rated at 
£63 108. ? 

(16) What will be the profit arising from a garden containing !▲. 1b. 
17p., which is planted with 40 bus. of potatoes at 2». Sd. per bushel, the 
cost of planting being id. per bushel, and the produce ten times the 
amount of seed which was sold at 28. 9d. per bushel, the cost of digging 
being J^. per bushel;, rent £6 108. an acre, cost of manure 368. an acre, 
and cost of digging preparatory to planting ^d. per pole ? 

(17) What will be the loss on a debt of £18^6 lU. Sd. if a bankrupt's 
effects pay 6s. 4^. in the £ ? 

(18) A farmer consumes during harvest 17 barls. 27 gals. 3 qts. 1 pt. 
of beer; what does it cost him at £1 ll8. 6d. per barrel? 
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(19) A wine merchant mixed 1 pipe of sheny 108 gals, at 14«. 6d. a 
gal.| with a pipe at 12«. Qd. a gal., to which was added 20 gals, of brandy 
at 21«. 6d, a gal., what would he gain by selling it at 36«. a doz. (2 gals. 
V 1 doz.), and at what price must he sell it per doz. to gain £51 ? 

(20) What is the yalue of a wedge of pure gold weighing 3 lbs. 8 oz« 

6 dwts. 16 gra., when standard gold is worth £Z 17«. 10|<?. per oe* 
(neglecting the ralue of alloy), pure gold is to standard gold as 12 : 11? 

(21) A grocer bought 15 cwt. 3 qrs. 18 lbs. of sugar at £2 78. 6d. per 
cwt., 12 cwt. 2 qrs. 11 lbs. of butter at £4 13«. ^d. per cwt., and 2 cwt. 
3 qrs. 20 lbs. of rasins at £1 128. 6d. per cwtv ; what was the amount of 
this bill. 

(22) A farmer grows 57a. 9r. 25p. of wheat which averages 3 qxs. 

7 bus. 2 pks. 1 gal. per acre of prime wheat at 478. 6d. per quarter, the 
tail wheat averages 3 bus. 2| pks. at 23«. 6d. per quarter, required value 
of the whole. 

(23) A grocer buys 5 hds. of sugar each weighing 3 cwt 1 qr. 3 lbs. 
at £1 128. Sd. per cwt. (weight of each hd. 47 lbs.). What will it cost 
him, and what will be his gain by selling it at 4^1. per pound ? 

(24) If 48764538 lbs. of tobacco are imported into this country annually 
and the average duty is 5«. 9^d. per lb., what is the amount paid to the 
reventie ? 



INTEREST. 

Interest is money paid for the nse of other money which 
is called the Principal. 

Eate per cent, is the sum paid for the nse of jSlOO, as 
3, 4, 5 per cent., &c. 

Amount is the smn produced by the addition of the 
principal and interest, e.g. the interest of £100 for a 
year at 5 per cent, would be £5, and the amount would be 
£100+£6=£106. 

Let I ^ interest, P =: principal, M ^ axfiount. 

/. M = P+I« Let nss number of years or time. Let 

r =: rate per cent, or interest on £100. •*• the interest of 

r Pt* 

£l=-_ and the interest on £P, or the principal= -=^; 

this would be for one year, /. for two years it would be twice 
as much, for three years three times as much, and for n years 
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n times as mucli, .*. the interest of £P for n years would be 

gj, consequently we should liave 1=^. and as M = P 

Pm 
+1/. Ms=:P + -— . From these formnlee, we derive the 

ordinary rules for interest, 

KuLE. — rTo find the interest of any sum of money, multiply 
the principal by the rate per cent, and by the number 
of years, and divide by 100. If the amount is reqxdred 
add the principal to the interest. 

After a little practice it will be found easier to work by 
the formulae, as you can find either I, P, r, n, or M, which- 
ever may be required. The same formnJsB can also be used 
for discount and present worth, which will be explained 
hereaffcer. 

Ex. 1. Kequired the interest on £500 for 4 years at 5 per cent. 

j_Pra 
100 
6 

.M«Ml^«£ioo. 

These examples can all be worked without the fornmlse. 

£500 To divide by 100 simply cat off two figures to the 

4 right of both dividend and divisor. 

2000 
5 



1,00)100.00 

£100 

Ex. 2. What principal must be put out to interest for 4 years at 5 

per cent, to j»oduce £100 interest ? Here P is required, therefore we 

shall have 

Pm_j- 

100 " 
Zjlll^-lOO 

6 

/. I^IOO /. P=£500. 

5 
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It is evident that £100 put out to interest fnr 4 years at 5 per cent, 
would produce £20. Bequired to find what principal must be put out 
for 4 years at 5 per cent, to produce £100. Bj proportion we have : if 
£100 produce £20 what will produce £100 ? 

: XW^ :: lOO 

5 6 



£500 
Ex. 3. How long must £500 be put to interest at 5 per cent to pro- 
duce £100 interest ? Again we hare 

100 " 
5 

Miii2^=ioo 

/. 25 n -100 

/. n -4. 
£500 put out to interest at 5 per cent for 1 year would produce £26. 
How long will it take to produce £100 ? 

"Sf^ : \^ : lyear 
4yr8. 

Ex. 4. At what rate of interest must £500 be put out to produce 

£100 in 4 years ? 

Pm_j 

Too"" 

6 

M^i^«100 

20r»100 
r=5. 

£500 at 1 per cent, for 4 years would produce £20; at what rate per 
cent, must it be put out to gain £100 ? 

^ : \(S((9( :: l percent 

5 per cent 

Ex. 5. Find tlie interest on £1248 12«. at 3| per cent, for 3 years. 
£1248 12«.-£l248|-£?^ and 3J-V. 

■r_Pm 
100 

I- «fV^V» - £^-. £117 U 1|A 

6 X \<8|^^ X 8 160 "^ 

4 
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Find the interest on £1248 128. at 3| per cent, for 3 years. 

£ *, d. 
1248 12 

3* 



8745 16 
156 1 



6 


8901 17 


6 
3 



117*05 12 6 
20 

1*12 
12 

Afu. £117 U. l}i. 

Ex. 6. Find the interest on £170 Sa. 9d. from April 16, 1859, to Not. 
7i 1862 (not including both days) at 4| per cent. 

£170 68. Sd.^£l70i^£^. 
4) per cent =|. 

Time » 3 yrs. 205 d js. « 3|i « '^^ 
Pm 



1= 



100 
7 13 3 



l-iM§i|^.£%»=£27 6.. 

lind the interest on £170 6«. Sd. from April 16, 1859, to Not. 7, 1862 
(not including both days), at 4) per cent. 

Times37rs. 205 days. 

£ 4. <iL 

BytheBnle 170 6 8 



*i 



681 6 
85 3 


8 

4 


7-66 10 
20 






.*• Interest for 1 year: 
£ s. d. 
7 13 3f 

3 



£22 19 10} » 

^^'^ Interest for 8 years. 

12 ^ 

3^-3f 
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^\H : ^n :: 7 is 8| 

78 41 20 

16? 
12 



1839 
5 

9198 



126 

£ h d. 

4 6 1|» interest for 205 days^ 

22 19 lOJsinterestfor 3 years 

£27 6 s interest for 3 years and 205 days. 



Ex. 7. What principal put ont to interest for 3 years at 4 per cent, 
would amount to £184 78, 7ld,? 

Substituting the values for M, r, and n, in the following equation, w^ 
have 

100 
£184 7*.7i<^.-S§J2=M; P + Z^il^^e|i£ 

25 

50P+6P«9219 
66P=:9219 
.% P=£164 125. 6d. 

Without the formulse we first find the amount of £100 for 3 years at 
4 per cent. » £112. 

Then, by proportion, if £100 will amount to £112 in 3 years at 4 per 
cent., what sum will amount to £184 7'. 7id,? 



INTEREST. 

As £112 : £184 78. 7ld, :; £100 
20 
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« 






3687 
12 










44251 
5 






221256 






5 






3951 

WW 


10 
x!^- 39510(2. =£164 l%a. 6d. 




Prove that if £161 12<. 6d. be put oat to interest for 3 yean 
cmt it will amonnt to :ei84 7«. 7id. 


1 at 4 per 




£164 12*. 6<i.-£l64|=£4V-^. 

1= ^^ 
100 




m 

£ 
164 


s. 

12 


d. 
6 

4 


^"" "^ 5 164 12 

£184 7 

Interest for 3 yrs. at 4 per cent. 
£ *, d, 
19 15 1} 

164 12 6 


d. 

li 

6 
7J 


658 


10 



3 




£19-75 
20 


10 


B 




161^ 
12 






£184 7 7i »s amount. 





1-2 - 1}. 

When months and days are both given yon mnst oonsider each as the 

fraction of a year. 

E.g. 5 yrs. 3 mo. 190 dys. 

3mo.=Jyr. 190 dys.=J|g=?|. 

• • i^Ts* 292 ^ss?"*" 5 y™*~"5w y* 

When the time is giyen from one date to another, yon must calculate 

F 
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how many years and how many days (not including both mentioned), 
and put the days in the form of the fraction of a year. 

Find the interest on £344 18^. ^d. from March 1st to December 1st 
at 4 per cent. 

£261 lU. 8i.=£261^=£^. March Ist to Bec^nber lst=275 

Pm 
1=100 

43 11 
W[!JLSJ1>=£*T3^£7 17,. 81?. 

3 20 

It is quite evident from these examples, worked both by 
formuleB and rule, that the formnleB has the decided prefer- 
ence whenever the examples are either long or complicated. 
Moreover, I have found by experience that boys easily learn 
the formulflB, and prefer it to the ordinary rules. 



EXBBCISB LIY. 

(1) Find the simple interest and amount on £300 for 4 years at 5 per 
cent. 

(2) Find the simple interest and amount on £700 for 3 years at 4 per 
cent. 

(3) Find the simple interest and amount on £420 for 3| years at 

3 per cent. 

(4) Find the simple interest and amount on £640 for 9 years at 
4J per cent. 

(5) Find the simple interest and amount on £1256 for 7 years at 
3| per cent. 

(6) Find the simple interest and amount on £1845 for 6| years at 
4| per cent. 

(7) Find the simple interest and amount on £1420 10«. 6d. for 

4 years at 5 per cent. 

(8) Find the simple interest and amount on £291 13^. 4<2. for 6 years 
at 3f per cent. 

(9) Find the simple interest and amount on £588 Ss, 8d. for 5 years 
at Z\ per cent. 
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(10) Find the simple interest and amount on £1060 I2s, 6d, for 
5 J years at 4^ per cent. 

(11) Find the simple interest and amount on £32 ds. Sd. for 7 years 
at 4j per cent 

(12) Find the simple interest and amount on £691 4«. Od, for 5| years 
at 3| per cent. 

(13) Find the simple interest and amount on £367 lOs, Od, for 4} 
years at 3| per cent. 

(14) Find the simple interest and amount on £737 12«. 6d, for 
9 months at 4| per cent. 

(15) Find the simple interest and amount on £219 for 117 days at 
4f per cent. 

(16) Find the simple interest and amount on £346 Ids, Od, for 3 years 
216 days at 4| per cent 

(17) Find the simple interest and amount on £150 10«. Od, for 2 years 

8 mo. 25 dys. at 5 per cent. 

(18) Find the simple interest and amount on £3114 IZs. 4d, for 5 years 

9 months 40 days at ^ per cent 

(19) Find the simple interest and amount on £2133 6s. 8(2. for 3 years 
6 months 73 days at 4| per cent 

(20) Find the simple interest and amount on £1450 I7s. 6d. for 6 years 
4 months 145 days at 5 per cent. 

EXBBCISE LY. 

(1) Find the simple interest on £300 &om January 10th to November 
3rd at 4^ per cent. 

(2) Find the interest on £243 Ss, Sd, irom May 15th to November 7th 
at 3f per cent 

(3) Find the amount on £1231 I7s, ed. from March Ist 1840 to June 
11th 1842 at 3 J per cent. 

(4) How long must £535 be put out to interest at 3{ per cent, to 
produce £80 ds. Od. ? 

(5) Find the amount on £1703 6s. Sd. firom July Ist 1859 to June 
26th 1861 at 4| per cent. 

(6) At what rate per cent, must £537 168. Sd. be invested for 4 years 
to produce £53 168. Sd. interest ? 

(7) How long must £345 178. 6d. be put out to interest at 4 per cent. 
to amount to £387 78. 7\d. ? 

(8) What principal will produce £618 interest in 9 years 315 days 
at 5 per cent. ? 

(9) At what rate per cent will £1303 6s. Sd. amount to £1884 18». ll^^. 
in 7 years ? 

F2 
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(10) In what time will £527 10«. Od. amount to £602 13«. 4|<2. at 
3| per cent. ? 

(11) How long wiU it take £446 IO5. Od. to amonnt to £519 U. 1^. 
at 5 per cent. ? 

(12) At what rate per cent, must £540 be pnt ont to interest to 
amount to £734 8«. Od. in 9 years ? 

(13) What principal wiU produce £77 28. Hid. interest in 4^ years at 
d\ per cent. ? 

(14) How long will it take £1043 168. Od. to amount to £1165 10& 6d, 
at 5| per cent. ? 

(15) What principal will amount to £845 108. in 2| years at 4| per 
cent. ? 

(16) How long must £1825 be put out to interest at 3| per cent, to 
produce £11 4«.? 

(17) At what rate per cent, must £1391 Ids. 4d. be put out to interest 
to amount to £1416 145. 4d. in 146 days ? 

(18) In what time will £2128 amount to £2167 IS8. Od. at 3| per 
cent. ? 

(19) At what rate per cent, must £3292 be put out to interest to 
amount to £3549 ds. 9d. in 2| years ? 

(20) What principal will amount to £1834 lOs. 9d. in ^ years at 
3| per cent. ? 

(21) In what time will £18922 IZs. id. amount.to £20814 IBs. Sd. at 
3| per cent. ? 

(22) At what rate per cent, must £11535 be put out to interest to 
amount to £13842 in 4 years ? 

(23) What principal will amount to £16416 in 1 year 10 days at 
4 per cent. ? 

(24) At what rate per cent, must £5718 68. Sd. be put out to interest 
to amount to £6031 138. 4d. in I year 135 days ? 

(25) How long will it take £15642 Os. Od. to amount to £20334 I2s. Od. 
at 5 per cent. ? 

(26) Pind the simple interest on £3234 168. Sd. from January llth 
to March 16th 1864 at 5 per cent. 

(27) At what rate per cent, must £4471 5^. be put out to interest to 
amount to £4792 As. in 2 years 56 days ? 

(28) At what rate per cent must £2737 lOs. be put out to interest to 
amount to £3285 in 5 years ? 

(29) Find the simple interest on £821 ds. for 3 years 4 months 21 
days at 3f per cent. 

(30) What principal will amount to £43590 12^. 6d.ml year 10 days 
at 3| per cent. ? 
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PRESElSrr WORTH AND TRUE DISCOTHSTT. 

Present Worth is that sum of money which, if put out to 
interest at a given rate per cent, for a given time, will 
amount to a given sum. 

The present worth of £100 due a year hence at 5 per cent. 
is £95 4iS, 9|cZ. Consequently £95 4«. 9|<?. put out to in- 
terest at 5 per cent for 1 year would amount to £100. The 
difference between (the sum of money) £100, and (the pre- 
sent worth) £95 4«. 9|(Z. is £4 155. 2fi. = the True Dis- 
connt. 

Commercial Discount is the simple interest for the 
given time on the amount due, e. g. the conmiercial dis- 
count of £100 due one year hence at 5 per cent, is £5. 

From the above it is evident that, to find the Present 
Worth of a sum of money, we must find what principal put 
out to interest at a given rate for a given time will amount 
to the given sum. In fact, it is simply the application 
of the formula 

^100 ' 
which has already been applied to the solution of Example 7. 

Required the present worth of £370 4«. S^d. due 15 months hence at 
4| per cent, simple interest. 

£370 48. 8i<?.«370lf«-a%»-«-; 

time»^B|; rate per cent.s»i4J« y-. 



Pm 
^ + 100=^ 
p^ Pxll^x37 _ 



23695 



\(S^x4x8~ 64 
20 

p 87P 23695 

640"" 64 

640 P + 37 P^ 236950 

677 P = 236950 

P=£350 present worths 

£370 4«. 8ii.-£350>-£20 4«. SJt^.a true discount. 
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To work this example by the rule, it will be exactly 
similar to Example 7. We miiflt find the amount of £100 
for 15 months at 4f per cent. 

£100 

400 
62} 

462| 
8 



£ I. 


A 


5-78 2 


6 


20 




15-62 




12 





.% interest = £5 IBs. 7^. 

.% the amount of £100 for 15 months at 4f per cent. 

By Proportion we have : if £100 amounts to £105 15«. 7^. 
in 15 months at 4f per cent., what sum will amount to 
£370 4a. ^d. ? 



£ «. 

105 15 
20 


7i 


£ «. 

: 370 4 

20 


8i 


£ 

:: W 

2 


2115 
12 


67; 


7404 
12 


?350= 


« 


25387 

4 


88856 

4 




WW 

677 


118475 
2 






^) 236950 (i 
2031 


B present voitfa. 






8385 
8885 








£370 As. 8J({.-£850»£20 4«. 8i(2.»=trae disooimt 
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ExEBCiSE LYL 

Find the present worth and true discount of the following 
amounts : — 

(1) £736 98. 6d. due 10 months hence at 4 per cent. 

(2) £736 I6s, Od. due 1 yr. 8 mo. hence at 4 per cent 

(3) £864 11^. 8(2. due 9 months hence at 5 per cent. 

(4) £913 lis. Qd. due 2| years hence at 5 per cent. 
(6) £1885 16tf. 2d. due 3| years hence at 4 per cent. 

(6) £15239 28. lid. due IJ years hence at 3 per cent 

(7) £9730 78. 4rf. due 1 yr. 73 dys. hence at 3 J per cent 

(8) £3679 88, Od. due 2 yrs. 20 dys. hence at £3 Os. lOd. per cent 

(9) £6670 68. Od. due 1 yr. 135 dys. hence at £3 13«. Od. per cent. 

(10) £9974 5& Id. due 1 yr. 8 mo. hence at £3 158. Od. per cent 

(11) £204 l8. lid. due 4 months hence at 5 per cent 

(12) £351 lU, lOd. due 1 yr. 35dya. hence at £3 08. lOd. per cent 

(13) £615 11^. Od. due 3 mo. hence at 3| per cent 

(14) £673 58. Id. due 250 days hence at £3 13«. per cent. 

(15) £145071 S8. 9d. due 125 days hence at £2 Ss, Sd. per cent 

Find the present worth and true discount of the following bills: — 

(16) £73 4«. Od. drawn January 6th at 4 months, discounted April 
14th at 4 per cent. 

(17) £146 128. Od. drawn July 20th at 3 months, discounted Sep- 
tember 23rd at 5 per cent 

(18) £176 168. Od. drawn March 10th at 7 months, discounted 
August 1st at 5 per cent 

(19) £1099 10^. Od. drawn June 23rd at 4 months, discounted Sep- 
tember 11th at 3| per cent 

(20) £292 168. Od. drawn April 4th at 2 months, discounted May 13th 
at 4 per cent. 

(21) £440 88. Od, drawn September 3rd at 3 months, discounted 
October 27th at 5 per cent. 

(22) £2052 15^. Od. drawn April 20th at 8 months, discounted 
NoTember 3rd at 3| per cent. 

(23) £585 4«. Od. drawn July 5th at 4 months, discounted October 
19th at 3| per cent. 

(24) £1684 158, Od. dra^m August 23id at 3 months, discounted 
October 22n4 at 8^ per cent. 

(25) £1538 12^. Od. drawn September 25th at 2 months, discounted 
October 19th at 3} per cent. 
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(26) £120 68. Od. drawn March 25th at 8 months, disconnted Angast 
20th at 5 per cent. 

(27) £229 l8, Zd, drawn May 20th at 3 months, discoimted Jnly 9th 
at 3| per cent. 

(28) £268 4«. 4(2. drawn March 3rd at 2 months, discounted April 21st 
at 6 per cent. 

(29) £671 14ff. Sd, drawn July 18th at 4 months, discoimted October 
17th at 4 per cent. 

(30) £383 158. 6d, drawn September 2nd at 2 months, diseoimted 
October 20th at 3J per cent 

(81) £4112 10«. Od. drawn Pebmary 23rd at 7 months, discounted 
July 15th at ^ per cent. 

(32) £611 U. Sd. drawn May 17th at 4 months, discounted July 27th 
at 3 per cent. 

(33) £715 Os, Od. drawn October 8rd at 2 months, discounted 
November 11th at 2^ per cent. 

(34) £4910 13«. 4d, drawn June 21st at 6 months, discounted Octo- 
ber 19th at 5 per cent. 

(35) £3919 08. Od. drawn January 7th at 8 months, discounted Jun« 
25th at 3| per cent. 



COMMERCIAL DISCOUNT. 

EXEBCISB LYII. 

Find the commercial discount on the following bills : — 

(1) £326 13«. 6d, drawn February 2nd at 2 months, discounted 
March 11th at 5 per cent. 

(2) £1812 168, Sd. drawn June 9th at 2 months, discounted July 3rd 
at per cent. 

(3) £342 38, 9d[. drawn May 2nd at 90 days, discounted July 6th at 
5| per cent. 

(4) £2402 18^. 4d. drawn February 6th at 12 months, discounted 
June 14th at 4| per cent. 

(5) £14089 08. Od. drawn September 4th at 4 months, discounted 
November 28th at 5 per cent. 

(6) £6478 158. Od. drawn April 1st at 6 months, discounted July Ist 
at 3| per cent. 

(7) £5318 158. Od, drawn July 23rd at 6 months, discounted Sep- 
tember 2nd at 4 per cent. 
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(8) £5864 6«. 6cZ. drawn April 4th at 60 days, discounted April 22nd 
at 5 per cent. 

(9) :^2479 35. 4d. drawn March 23rd at 6 months, discounted July 
15th at 3f per cent. 

(10) £4866 ld«. 4d drawn May 18th at 7 months, discounted Octo- 
ber 7th at 3| per cent. 

(11) £28129 68, Bd. drawn July 3rd at 2 months, discounted August 
12th at 6 percent. 

(12) £13079 2s. 4d, drawn June 13th at 5 months, discounted Sep- 
tem1»er 27th at 4 per cent. 

The foUowing are the forms for a negotiable bill and pro- 
missory note. 

!N'e(K>tiablb Bill. 

£326 IZs, 6d, ^Hoddesdon, May 2nd, 1866. 

Two months after date pay to my or^r three hundred and twenty- 
six pounds thirteen shillings and S&pej^e for value received. 

To Mr. John Smith. §* ^ Thos. Bbown. 



Payable at Messrs. Lubbock and Co., London. 

Pkomissosy Note. 

£326 13^. 6^. Hoddesdon, May 2nd, 1866. 

Two months after date I promise to pay to Mr. Thos. Brown or 
order three hundred and twenty-six pounds thirteen shillings and six- 
pence, for value received. John Smith. 

Payable at Messrs. Lubbock and .Co., London. 



INSURANCE, COMMISSION, AND BROKERAGE. 

Policies of Insurance are granted by the different offices 
both on lives and property. In the former instance the 
preminm depends on the age and health of the person to 
be insured; in the latter instance on the risk incurred. 

f3 
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Insntaiioes are yery ftdly explained in the pamphlets giren 
away by the yarious offices. 

Beqnired the yearly preminm to be paid on a life of 30 for £500. If 
the life be healthy the premium would be about £2 4«. 3d, per cent 
.*. for £600 it would be £2 4«. Zd.x6=£n Is. 3^. 

Bequired the yearly premium to be paid on property yalued at 
£700 against the risk of fire at 5«. 6d. per cent. 

Premium »6«. 6d.x7m,£l IBs. 6d. 

For what must goods worth £1900 be insured at 5 per cent, so that, 
in case of loss, the value of both goods and premium may be reooyered ? 

In this instance £100 must be insured to realise £96, as £6 has been 
paid for premium. 

96 : 1900 :: lOO 

100 20 
}mim^£2000. 

Commiflsicili is percentage paid to an agent for buying or 
selling goods, and is merely the simple interest for 1 year 
at a certain rate per cent, on the transaction. 

Brokerage is a small percentage on money transactions, 
and principally refers to buying and selling stocks, and does 
not generally exceed a few shillings per cent. The usual 
fee for buying or selling stock is 2«. 6(2., or -J- per cent. 
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EZEBCISB LVIII. 

(1) I have goods of the ralue of £47500, which I wish to insure at 5 
per cent., so that in case of loss I may recoyer both the value of in- 
surance and premium. 

(2) Por what sum should a ship worth £4347 be insured at 6| per 
cent., so that in case of loss the owner may recover both value of caigo 
and premium ? 

(3) What will be the cost of insuring a house whose value is £2880 
at 4ts. Qd. per cent. ? 

(4) What is the premium on a policy of insurance for £1428 I6s. Od. 
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upon the life of a person whose age is 35, at the rate of £S 28, 6d. for 
that age ? 

(5) For what sum should goods worth £11381 13«. Sd. be insured at 
£Z 16s, Od, per cent., so that in case of loss the owner may recover the 
Talue of both goods and premium ? 

(6) What is the premium on a policy of insurance for £4000 upon the 
life of a person aged 45, at £3 Ids. Od, per cent, for that age ? 

(7) For what amount should property be insured worth £770 at 3| 
per cent, so that in case of its being burnt, the owner may recover ihe 
value of it together with the premium paid ? 

(8) For what sum should a ship worth £1132 I6s, Od. be insured at 
4 per cent, so that the owner in case of loss may recover both the value 
of cargo and premium ? 

(9) A person has goods of the value of £12236 6s. Od., which he 
wishes to insure at 2| per cent so that in case of loss he may recover 
the value of both goods and premium. 

(10) What is the brokerage upon £1609 7s, 6d, at 2s. 6d. per cent. ? 

(11) For what amount should a ship worth £5639 be insured at 4| 
per cent, so that the owners, in case of loss, may recover the value of 
the ship and premium ? 

(12) What is the commission upon £26620 at 3f per cent. ? 

(13) For what sum should stores be insured worth £385 Is. 11<^. at 
£3 68. Sd. per cent., so that in case of fire the owner may recover the 
value of both his stores and premiimi ? 

(14) What is the brokerage upon £366 13^. 4:d. at ds. 4:d. per cent. ? 

(15) For what sum of money should a wheat stack be insured worth 
£179 ISs. 4:d, at 3| per cent., so that the farmer may recover, in case of 
loss, the value of both stack and premium ? 

(16) What is the commission of £533 6s. Sd, at IJ per cent ? 

(17) At what amount must I insure a house worth £1673 lis, Od, at 
7s, 6d. per cent, so that in case of fire I may recover both the value of 
house and premium ? 

(18) What is the premium on a policy of insurance upon £4560 at 3} 
per cent. ? 

(19) For what sum of money should a person insure goods worth 
£403 12s, lid. at £3 25. 6d, per cent., so that he may, in case of loss, 
be able to recover the value of both goods and premium ? 

(20) For what sum must a farmer insure his farm premises which are 
worth £3790 10s. Od. at 5s. per cent so that in case of fire he may be 
able to recover both the value of the farm premises and premium ? 

(21) What is the premium on a policy of insurance of £2500 for a 
person aged 20 at £1 IZs, 6d, per cent. ? 
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(22) What would be the expense qf insuring goods worth £8211 at 2J 
per cent, so that in case of loss the owner may recover the value of goods 
and premium ; and what would be the cost of insurance ? 

(23) What is the brokerage upon £1787 lOs. Od. at 2s. 6d. per cent. ? 

(24) A person aged 30 wishes to insure his life for £2500 ; what will 
he have to pay yearly at £l 68. Sd, per cent. ? 

(25) What is the commission upon £583 17«. ^d. at £3 28. 6d. per 
cent.? 

(26) What will be the cost of transferring stock worth £10856 ISs. 4d. 
at I per cent. ? 

(27) For what sum must a cargo worth £481 58. Od. be insured at 3| 
per cent., so that the owner, in case of loss, may recover both the value 
of cargo and premium ? 

(28) A person aged 30 wishes to insure his life for £1200 ; what will 
he have to pay yearly at £2 10«. Od. per cent. ? 

(29) What is the commission upon £17986 8^. Od. at 4| per cent ? 

(30) For what sum must goods worth £48628 Zs. Ad. be insured at 3| 
per cent, so that in case of loss the owner may recover the value of goods 
and premium ; and what would be the cost of insurance ? 



COMPOUm) INTEREST. 

In Compottiid Interest tlie interest is allowed to accnmn' 
late after it becomes dne, and form part of the principal ; 
e. g. tlie compoimd interest on :fi400 for 3 years at 5 per 
cent, would be £400 + £20 = £420. This would form the 
principal for the second year, the interest of which would 
be £21, therefore the principal for the third year would be 
£441, the interest on which is £22 Is. ; this, added to the 
last year's principal, would be £441 -f £22 1«. = £4631«. 
= the amount of £400 for 3 years at 5 per cent, com- 
pound interest, therefore the compound interest would 
be equal to £463 U- £400 = £63 Is. This may be 
obtained by a simpler process ; thus, 5 per cent, is equal to 
-j^ = 3^, and 1 + ^ = 1^, the amount of £1 for 1 year at 
5 per cent. Now, adding -^ of £400 to itself is the same 
as multiplying £400 by |^, and as compound interest at 
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5 per cent, is equal to -^j^ added to the principal as many 
times as there are years, therefore the amount of £400 
compound interest for 3 years at 5 per cent. = (1^)^ x 400 
=£463 Is. £ 



^ 


400 
20 




^ 


420 
21 




^ 


441 






22 


1 




463 


1 



If the interest is to be paid half yearly it is the same as 
double the number of years at half the rate per cent. 

If in the preceding example it were required to pay the 
interest half yearly the amount would be (1^)® x 400. If 
paid quarterly it would be (1^)® x400. 

Beqnired to know what principal would amount to £463 Is, at 5 per 
cent for 3 years. 

If we call P the principal we have 

P>«(U)"='^463 1*. 
p V oaei _9aei 

■»■ *^ 8000 — So" 

400 

If the rate be required, let r »rat6, then we haV6 

400 r««£463 U. 






^ — 9261 V _1__9261 
'^ 2O~^i555"~l00?5 



^ 5o ^5o 
/. ^= rate ^5 per cent. 

If time be required, let n a time, then we have 

)«x400 



20 



.•.(!J)"-Wx 



400 



■ 9261 . 
8000 f 



we shall consequently find n by multiplying fj by itself till it is^froj 
and as |J§J is the cube of |J, therefore the time is 3 years. 

K it should be required to find the amount at compound 
interest for 3^ years instead of 3 years, we should find it for 
3 years, as already shown, and for the half year find the 
interest on £463 Is, for 1 year at half the rate per cent. 
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ExsBdSB LIX. 
Beqnired the Compound Interest and Amount on the following 



Bums: — 



2 
3 

4 
5 
6 
7 
8 
9 

1 
2 
3 
4 
5 
6 
7 
8 
9 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 



£2666 IZs. 4<f. at 5 per cent, for 3 years. 
£500 08, Od, at 5 per cent, for 3 years. 
£28666 13«. Ad. at 5 per cent for 3 years. 
£8333 6«. 8(2. at 4 per ceqt. for 3 years. 
£3906 ba. Od. at 4 per cent, for 4 years. 
£6000 Os, Od. at 4 per cent, for 3 years. 
£1800 Oe. Od, at 5 per cent, for 4 years. 
£981 6«. 8(2. at 3f per cent for 8 yean. 
£421875 Os. Od. at 5| per cent for 3 years. 
£136533 68. Sd. at 3| per cent for 4 years. 
£10000 Os. Od. at 5 per cent, for 6 years. 
£166666 IZs. 4<2. at 3} per cent for 3 years. 
£2700 Os. Od. at ^ per cent, for 3 years. 
£1466666 IZs. id. at 5 per cent for 6 years. 
£34166 IZs. id. at 3| per cent for 3 years. 
£540000 Os. Od. at 3| per cent, for 4 years. 
£83333 Os. Sd. at 5| percent for 4 years. 
£651041 13^. id. at 4f per cent for 3 yean. 
£266666 IZs, id. at 4} per cent for 3 years. 
£325520 les. Sd. at 4|<2. percent for 3 years. 
£12656 6s. Od. at 6| per cent for 4 years. 
£263671 17 s. Od. at 5| per cent for 4 years. 
£1476666 IZs. id. at 5 per cent for 6 years. 
£13644000 Os. Od. at 3} per cent for 5 yean. 
£60722656 6s. Od. at 4f per cent, for 4 years. 
£1500 Os. Od. at 4 per cent for 3 years. 
£15400 Os. Od. at 2J per cent, for 2 years. 
£750 Os. Od. at 2| per cent, for 5 yean. 
£990 Os. Od, at 3| per cent for 4 yean. 
£10000 Os. Od, at 3| per cent for 6 yean. 
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PROFIT Am) LOSS. 

In Profit and Lobb, if profit is made, the selling price 
must exceed the buying price, or, as it is generally called, 
the cost price. 

If loss, the selling price will be less than the cost price ; 
consequently the selling price is = cost price plus gain, 
or cost price minus loss. 

By selliiig goods at 2«. 9d. per yard, a person gains 10 per cent. ; what 
"was the cost price ? 

If 10 per cent, is gained, that is equal to j^ of the cost price ; 
/. 1^ « 2*. 9d, :. }§ = Sdd, :. ^ or 1 = 30d « 2«. 6d. = c. p. 

By selling goods at 28. Zdt a person loses 10 per cent. ; what is the 
cost price ? 

In this instances ^ is lost .*, 1 — ^ = iSf ~ 27^. .'. ^ or 1 « ZOd, =c. p. 

How mnst a person sell goods which cost Zs. Ad, to gain 5 per cent. ? 
5 per centsB^. Now, as }§ or 1 =:3«. 4c/., what will jj be equal to ? 

1 : fi :: 40c?. 

2 

Hx^«42c?. = 3*. 6<i. 
5W 1 

If goods are bought at Za, 4(2. and sold at 4«. 6{/., what is the gain per 
cent? 
Ab 1«. 2d is gained on Za, 4(2., what is gained on £100 ? 



4. £ 


«. 


3i : 100 


:: li 


± x20 


6 


10 


^x ^ 


8 


6 20 


5 




X^ii^'x^x 


} =36p€ 



If by selliDg goods at Za, 2d. a person loses 5 per cent, for what mnst 
he sell them to gain 10 per cent, ? 
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6 per cent. »^ /. SSd. = U ) required to find the value of 

iS : 1 :: ssd. j i§opi. 

2 

?2- X ?^*=40rf.a=3«. ^d. cost price. 

If |g or 1 s40<^., what does 1 + j^ equal? 

1 : ife :: 40rf. 

4 

11 X ^ - 44<i. « 3«. 8<i. 
X^ 1 

ExEsasB LX. 

(1) By selling goods at Is. 9d. I gain 6 per cent ; what is the cost 
price? 

(2) By Belling goods at Bs. 2d, I lose 5 per cent. ; required the cost 
price. 

(3) By selling goods at 11«. I gain 10 per cent. ; what is the cost 
price? 

(4) By selling goods at £4 10«. I lose 6| per cent. ; required the cost 
price. 

(5) If by selling wine at 10«. per gallon I lose 5 per cent, at what 
price must I seU it to gain 15 per cent. ? 

(6) By selling doth at 128. a jard I lose 8 per cent ; what do I gain 
or lose by selling it at ld«. a yard ? 

(7) If I buy a gallon cask of beer at 16«. and sell it at 28. a gallon, 
what do I gain per cent. ? 

(8) If by selling wine at 16«. I lose 4 per cent, at what must I sell it 
to gain 20 per cent ? 

(9) If a butcher buys a bullock at 68. ^d, the stone, and sells it at 6^. 
the stone, what will be his gain per cent. ? 

(10) If butter is sold at the rate of Is. 6d. the lb., how much should 
be sold for 28. Zd. to gain 50 per cent. ? 

(11) A merchant by selling tea at £35 a cwt. gains 25 per cent ; what 
was his prime cost per lb. ? 

(12) If sugar be bought at 5d. per lb., at what must it be sold to 
gain 20 per cent ? 

(13) If tea be bought at is. 6d. and sold at ds. Zd.^ what is the gain 
per cent. ? 

(14) If I buy doth at 15s. a yard, what will be the loss per cent, by 
selling it at IZs. 6d. ? 

(15) By selling an arfide at £11 8^. the vendor loses 5 per cent. ; 
what will be the gain or loss by selling it at £11 lis. ? 
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(16) By buying cloth at 125. 6^. a yard, and selling it at 145. 9rf., 
"what is the gain per cent. ? 

(17) If by selling tea at 55. per lb. you gain 26 per cent., what will 
you gain or lose by selling it at 4s. 6d. ? 

(18) A merchant bought teas at 35. ^d. and 55. id» per lb., and 
mixes them in proportion of 4 of the former to 8 of the latter. He sells 
the mixture at 45. lOd. per lb. ; what does he gain or lose percent. ? 

(19) A man buys 35 sheep for 50 guineas, and sells 15 of them so 
that he loses 5 per cent by the sale ; at what price per sheep must he 
sell the remainder to gain 15 per cent, on the whole purchase? 

(20) By selling wine at 305. a dozen a merchant clears ^ of his 
outlay ; h6 then raises the price to 365. a dozen ; what does he clear per 
cent, on his outlay at the latter price ? 

(21) By selling cloth at 155. a yard the vendor loses at the rate of 
10 per cent. ; at what price per yard must it be sold to realise a profit 
of 20 per cent. ? 

(22) If 1 ton 2 cwt. qrs. 18| lbs. of sugar cost £68 195. 2d., at what 
rate per lb. must it be sold to reahse a profit of 20 per cent. ? 

(23) If by selling tea at 45. Sd, per lb. you gain 25 per cent., what 
will you gain or lose by selling it at 35. id. ? 

(24) K a chest of tea weighing 125 lbs. cost £20 65. dd,, at what rate 
per lb. must it be sold to gain 20 per cent. ? 

(25) If 5 per cent, be lost by selling an article at IO5., what will be 
the gain or loss by selling it at 125. Qd. ? 

(26) A wine merchant mixes 1 pipe of wine at £88 45. per pipe with a 
pipe at £63, and sells it at 365. per dozen (at 2 gallons to the dozen); 
what is his entire gain and gain per cent. ? 

(27) A hop factor bought 400 pockets of hops, each weighing IJ cwt.; 
he sold 120 pockets at £13 45. a cwt., and found he was thereby gaining 
10 per cent. ; at what rate per cwt. must he sell the remaining 280 
pockets to clear 17^ per cent, on the whole? 

(28) A com merchant bought 300 qrs. of wheat, of which he sold 
100 qrs. at 425. a qr., and found that he was thereby gaining 5 per 
cent. ; at what.rate must he sell the remaining 200 qrs. to dear 15 per 
cent, on the whole ? 

(29) A grocer mixes 6 cwt. of coffee at £5 25. 8^. per cwt. with 
2 cwt. of chicory at £2 135. 8d. per cwt., and retails the mixture at 
l5. Id. per lb., what is his entire gain and gain per cent. ? 

(30) Bought 120 sheep at £3 55. a head, sold 30 of the inferior at 
£2 155. a head ; at what price must the remainder be sold to gain 15 per 
cent, on the whole ? 
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STOCKS. 

Stock is the term principally applied to any portion of 
the National Debt when considered as propefiy that may be 
transferred from one person to another. It is also used 
to designate money lent to railway and other trading 
companies. 

Stocks are said to be At Par when £100 cash will pnr- 
chase £100 stock ; Below Par when £100 stock costs less 
than £100 ; and Above Par when £100 stock costs more 
than £100. 

The price of stock varies with the state of public events, 
as the probability of war or great political changes. 

If government borrowed a certain sum of money at 3^ 
per cent., and sound securities returned 4 per cent., then this 
stock would be below par, or worth only £87 10^., because 
if sSlOO would produce £4 it would require only £87 10*. 
to produce £8^, and the 3^ per Cents, would then be said to 
be at 87^. From this we see that the interest is always 
paid on the stock, not on the sterling value. 

The dividends on stock are paid half yearly, and are due 
January 5th and July 5th or April 5th and October 5th. 

Stocks are bought and sold by stockbrokers, who receive 
for their trouble a commission of about 2«. 6d, per cent. 
Stockbrokers besides their legitimate business make what 
are called time bargains.; the seller expecting the price will 
be less at some stated period than at the time he sells, and 
the buyer anticipating a rise ; no stock changes hands but 
simply the diflference is paid. In fact, it is merely a bet 
how much the stocks will rise or fall in a given time. The 
sellers of time bargains are called ' bears ' and the buyers 
'bulls.' 
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What qnantity of stock will a person obtain by investing £5000 in the 
3| per Cents, at 87|, and what income will he derive there&on^^ 

As £87} is equal to 100 stock, therefore the ntunber of lOO's stock 

5000 5000 

in £5000 =a -Q-Ti therefore the qnantity of stock = -^=rT- x 100 xs 

1000 20 

^ X -4r * ^ = *T^ = 6714? stock. 

7 

5000 
As the number of lOO's stock » "371* therefore the income will be 

200 

What sum of money must be given for £3000 in the 3} per Cents, at 
81J? 

^=30, the number of lOO's of stock, and as each 100 is worth £81|, 

15 

327 3)) 
therefore 81| x 30 = -^ x Y=-^p-=^2452 10«. 

2 

What is the price of stock when a person can purchase £1000 stock 
for £850 ? 

Ab £1000 stock is worth £850, therefore the value of stock in sterling 
money is rxxw = JJ, and JJ of if2s= £85 =the value per cent. 

What is the value of money per cent when the 8| per Cents, are at 
87 J? • 

As the interest of £87| is equal to £3} you get ^ of your capital ; for 
^f =^, and i of 100 =4= the value of money per cent. 

When the 3} per Cents, are 98, what must be the price of another 
stock that yields 4J per cent., so that you may invest in either with equal 
advantage ? 

£3| : £4| :: £98 

14 

S 9 ft8 

2 X ^ X Y = £126 « the price of the stock. 
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In which will it be most advantageous to invest: in the 3 per Cents, at 

88|, or in the 3^ per Cents, at 99| ? 

3 
In the first instance you get ^^ = ^ of your capitaL 

second ^ - ' 

It is therefore more advantageous to invest in the 3 per Cents. 

What must be the market value of the 3 per Cents, stock in order 
that, after deducting an income tax of 10^. in the pound, it may yield 
3| per cent, interest? 

An income tax of lOd. in the pound =^%=^ of your income, ^ of £3 
»£|«^the income tax on £3 ; therefore the net income received fiom 
£100Stock=£3-|=:£2|; but by the question £100 sterling will pro- 
duce £3| after deducting income tax. It is therefore required to find 
what sterling money wiU produce £2|. 



£ £ 

3| : 2| 
2 8 

7 23 


£ 

:: 100 


2 8 

25 
5^ 23 W. 

7^ 8 '^ 1 


= fijs = £82^. 


^ 





If the 3 per Cents, be at 90, how much must I invest in them in order 
to have a yearly income of £1165, after paying 7d. in the pound income 
tax? 

7d. in the pound =55^ of income, 

-'. iig-5-I?j=ll§=^1165=*i^come after paying 7d. in the pound. 

ill : 1 :: £ii65 



X liSi = 1200 ■• income before paying tax. 



5 

_. X V 

£3 : £1200 :: £90 
400 

\^ X 90 ^ £36000 = the sum to be invested. 
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Exercise LXI. ■ 

(1) What sum of money must be given for £1900 stock in the 3 J per 
Cents, at 89f ? 

(2) What sum of money must I invest in the 4 per Cents, at 90 to 
produce an income of £495 Ids, 9d. ? 

(3) If £2100 be invested in the 6 per Cents, at 106, required the 
amount of stock, and the annual income derived therefrom ? 

(4) What income will a person have by investing £8600 in the 3J per 
Cents, at 90 ? 

(6) What would he gain in the last example by the stock's rising | 
per cent. ? 

(6) What sum of money must be given for £4500 stock in the ^ per 
Cents, at 81|? 

(7) If £800 stock in the 2| per Cents, at 76| be sold out, how much 
sterling money will be obtained ? 

(8) If a person invests £1800 in the 4 per Cents, at 90, what amount 
of stock would he obtain, and what would be his annual income ? 

(9) What is the price of stock per cent, when a person can purchase 
£1000 stock for £900 ? 

(10) What sum of money must be given for £3000 stock in the 4| per 
Cents, at 96^ and what wotdd a person gain by selling out at par ? 

(11) What sum of money must a person invest in the 4 per Cents, at 
90 to produce an income of £100 ? 

(12) If a person invests £3950 in the 3J per Cents, at 98|, what 
amount of stock would he obtain ? 

(13) A person engaged a broker to purchase £2000 stock in the 8 per 
Cents, at 85, allowing him | per cent. ; what sum of money must he give 
him? 

(14) What would a person lose if, having £1000 stock in the 3| per 
Cents, at 75, the stock fell 1 per cent. ? 

(15) What would be the difference in an income made by the transfer 
of £7700 stock from the 2| per Cents, at 70, to the 4J per Cents, at 98 ? 

(16) A person invests £1000 in the 3 per Cents, at 75, and on their 
rising to 75| sells out ; find the entire gain, and the gain per cent on 
his original outlay. 

(17) A person transfers £4500 stock from the 3 per Cents, at 72 to 
the 4 per Cents, at 90 ; what is the difference in the income ? 

(18) What sum must a person invest in the 3J per Cents, at 84 to 
produce an income of £666 ? 

(19) In which is it most advantageous to invest: in the 3 per Cents. 
at 80, or the ^ per Cents, at 96 ? 
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(20) What is the price of stock per cent, when a person can pmchase 
£12000 stock for £10000 ? 

(21) If a person invests £3000 in the 4 per Cents, at 90, and on their 
rising to 90j sells out, what is his gain ? 

(22) If a person lays out £30000 in the 3| per Cents, at 90, at what 
price should they be sold out to produce a gain of £1000 ? 

(23) A person invests £9000 in the 3 per Cents, at 72, and on their 
rising to 72| sells out, and puts it at compound interest for 2 years at 
4| per cent. He then invests it in the 4 per Cents, at 88. What is the 
difference in his income ? 

(24) A person invests £8600 in the 8| per Cents, at 86, and on their 
rising to 86J sells out, and invests in the 5 per Cents, at 120 ; what is 
the difference in his income? 

(25) A person has £10000 stock in the 3 per Cents, at 85; what sum 
must he also have in the 3| per Cents, at 90 to produce an income of 
£1000? 

(26) How much stock must be bought at 80 in order that, by selling 
out at 81, £50 maybe gained? 

(27) A person invests £3240 in the 3 per Cents, at 81, and on their 
rising to Sl\ sells out; find his gain. 

(28) A person has £50000 stock in the 4 per Cents, at 90 ; what 
stock must he have in the 4| per Cents, at 95 to produce an income of 
£9992 ? 

(29) A person invests £1000 in the 3 per Cents, at 80, and on their 
rising to 80^ sold out ; what is his entire gain ? 

(30) If a person receives 5 per cent, interest on his capital by invest- 
ing in the 4 per Cents., what is the price of the stock, and what income 
'will he obtain by investing £4000 ? 

(31) How much money must a person invest in the funds when Consols 
are at 96, so as to get the same income as if he had invested £3300 
when Consols are at 99 ? 

(32) If the 4 per Cents, are at 90, how much money must a person 
invest in order that he may have a yearly income of £770 ? 

(33) A person invests £5050 in the 3| per Cents, at 80, and on the 
stock's falling l\ per cent, sells out ; find what is his loss. 

(34) When a certain stock is at 95 a person possesses what would 
realise £4000 ; find what quantity of another stock at 80 he ought to 
receive in exchange for it. 

(35) If a person invests £2000 in the 3 per Cents, at 80; at what 
price should they be sold to produce a gain of £200 ? 

(36) In which is it most advantageous to invest : in the 3| per Cents, 
at 81, or in the 4 per Cents, at 90 ? 
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(37) A sum of £4000 is inyested in the 3 per Cents, at 80, but on 
their rising J per cent is sold out, and then put at simple interest for 
4 years at 4 per cent ; find the entire gain, and gain per cent. 

(38) A snm is laid out in the 4 per Cents, at 90J and sold out at 05 ; 
the gain being £2000, find the sum laid out? 

(39) The sum of £3500 was laid out in the 3| per Cents, at 84, and 
a half yearns dividend haying been received upon it, it was sold out, the 
gain being £416 13^. 4d. ; find at what price it was sold out. 

(40) How much stock must be bought at 75 in order that, by selling 
out when tiie stocks are at 77} £45 may be gained ? 

(41) How much mouey must be invested in the 3J per Cents, at 81 in 
order that, by selling out at 84, £66 13«. 4c?. may be gained? 

(42) What must be the price of 3 per Cents, so that, after deducting 
an income tax of ^d. in the £, they may yield 3| per cent interest? 



PROPORTIONAL PARTS. 

Fellowship and Partnership and many nondescript ex- 
amples are very simply worked by what is generally deno- 
minated Proportional Parts. 

The principle of working is best iUnstrated by ex- 
amples. 

Divide £600 between 3 persons in the ratio of 3, 4, and 6. 

It is evident if one is to have 3 parts, another 4, and another 5, tiie 
number must be divided by the number represented by tiie sum of 
3, 4, and 5, and the first will have 3, the second 4, and the last 5 of these 
parts. 

50 



lof :5:^=150 
50 



* of^«200 
\^ 1 

50 

1 <>^J^«250 
V{ 1 

£600 
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A bankrupt owes 3 creditors £620, £470, and £380 respectively ; his 
assets amount to £408 16^. 10|<2; what will be each creditor's share, and 
what wiU he pay in the pound ? 

Dividing by 10, the ratio will be 62, 47, 38 « 147. 
1335 
4? of WW « 82770 halfpence =£172 8». 9d. 

1335 
i7 ^ WW « 62745 halfpence =£130 14*. ihd, 

1335 
38 of WW=50730halfoence=£l06 13*. 9d 



£ 

1470 : 


£ 

1 

6|df., 


:: 408 16 io| 

20 

8176 
12 




98122 

4 




392490 


267 


what he pays in the pound. 



Two merchants, A and B, engaged in business with capitals in the 
ratio of 5 : 7 ; at the end of 5 months they withdraw J and J of their 
capitals respectively. Their entire gain during the year was £3092 ; 
what was the share of eaeh ? 

5 X 5 = 25 = A*s profit for 5 months. 
7x6 = 35=B's „ „ 

{5-(J of 5)} x7=28=A's profit for 7 months. 
{7-(|of7)}x7=40|«B's 
25 + 28 = 53 = A's capital for the year. 
35 + 40|=75|=B's 

/. A's capital : B's capital :; 318 : 456. 
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I) i- 4-'- 

4 



|||x£!q^=£l820. 

XX^ 1 

Divide 3848 into parts, in the ratio of |, |, and |. 
I J l^^liiLl? and 8 + 9 + 10 = 27. 

124 



8 


of ^^^L 

1 

124 


=992. 


9 


of WS= 
124 


=1116. 


10 
5$X 


of 5^^?=. 


.1240. 


RxKBasB LXII. 



(1) A father divides £30000 amongst his three sons, in the ratio of 
3, 2y and 1 ; what was the share of each ? 

(2) Divide £1214 Bs. 9d. between 5 persons, in the ratios of ^ |, §, |, 
and |. 

(3) How much fine gold will there be in a mixture containing 2 oz. 
18 carats fine, 3 oz. 15 carats fine, and 2 oz. 12 carats fine ; and what 
will be the fineness of the mass ? 

(4) Three families hire a famished house for a year, at a rent of £130 ; 
they agree to pay according to the time each occupies the house, viz. 
22, 13, and 17 weeks respectively; what was the rent paid by each ? 

(5) A person left property (which he considered worth £10000) to six 
charities, in the following sums : £2500, £2000, £1800, £1500, £1300, 
and £900 ; when sold, the property only realised £9420 ; what did each 
charity 'receive ? 

(6) A merchant commences business with £2000 ; in 4 months he was 
joined by a partner who brought in £2800 ; and at the end of 6 
months a third partner joined with £1800 ; at the end of the year they 
had gained £1859 : what was the share of each ? 

(7) A and B engage in business with capitals in the ratio of 11 :~13 ; 
at the end of 10 months 4 withdraws I of his capital, s^M 9it the end of 
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15 months B -fg. After being in business 2 years they divide their 
profits, which amount to £1813 ; find the share of each. 

(8) Two persons rent a field of 27)a. for £38 ; one pnts 30 sheep in for 
6 weeks, and the other 20 for 10 weeks; they agree to pay the rent and 
receiye the profits according to the feed taken by each ; they clear £67 
by the sale of the hay ; what are the profits of each ? 

(9) Kequired the quantity of pure silver and copper in 1 ton of 
sterling silver, which is composed of 37 parts of pure silver to 3 of 
copper ; and if 1 lb. Troy will coin 66 shillings, what wiU be the value of 
a ton, and what equal number of half-crowns, shillings, fouipenny and 
threepenny pieces can be coined from it ? 

(10) Gunpowder is composed of 75 parts of nitre, 10 of sulphur, and 
15 of charcoal ; how much of each ingredient is required in the manu- 
facture of 1 ton ? 

(11) A wine merchant mixes 3 qualities of wine in proportions of 
J, }, and f , with 9| gallons of brandy ; what was the quantity mixed, 
and the number of gallons of each ? 

(12) A field containing 15a. 3b. 30p. is divided into 60 cottage gardens 
in three sets of 20 each, in the ratios of 9, 10, and 11 ; required l^e size 
of the different gardens. 

(13) A tea dealer mixes teas in the ratio of }, ^, and } with as many 
pounds of another sort as would make a whole number, and the mixture 
cost £47 58. ; how many pounds of each did he mix, and what did each 
cost him, the price being in the ratios of the quantities ; required the gain 
per cent., the mixture being sold at 3«. Sd. per lb. ? 

(14) 3 drovers hired a pasture for 9 weeks for £23, for which they 
agreed to pay according to the time and number of cattle grazed. A put 
in 30 oxen for 22 days, B 24 for 25 days, and C 45 for 18 days ; how 
much did each pay ? 

(15) A bell, weighing 7 tons U cwt. 3 qrs. 23 lbs., was composed of 
copper, tin, and zinc, in the proportions of 4, |, and J ; how much of each 
metal was used, and what did it cost, at £7 98. 4d, per cwt.? 

(16) 3 merchants. Ay £, and C, subscribe a capital in the ratio of 5, 7, 
and 9 ; at the end of 3 months, A adds } of his original capital ; at the 
end of 9 months B adds } of his original capital; and at the end of 8 
months Cadds \ of his original capital ; at the close of the year they 
have gained £3459 ; how must they divide their profits ? 

(17) ^ can do a piece of work in 30 hours, B in 28 hours, and Cm 
24 hours ; A works by himself 5 hours, he is then joined by J5, and they 
work together 5 hours more, they are then joined by C; required the 
time it will take them (all working together) to finish it. 

(18) In an orchard, | of the trees are apple trees, J pear trees, \ plum 
trees, and there are 10 cherry trees ; required the number of each. 
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(19) A, Bf and (7, who work in the ratio of j, I, J, mow a field 
containing 9a. 2b. 81f. for which they receive £2 lOs. lid.; how much 
does each cat| and what does each receive ? 

(20) A goldsmith purchases 3 oz. 10 dwts. 15 grs. of gold, at 
£l lis, 10J|(^. per oz. ; 2oz. 3 dwts. 17 grs., at £2 28, 5^. per oz. ; 1 oz. 
12 dwts. 10 grs., at £2 13«. If^d, per oz. ; and 2 oz. 17 dwts. 15 grs., at 
£Z Zs, 8||(2. per oz. ; what is the fiiieness of the different golds mixed ; 
and how mnch fine gold must be added to make the mass 15 carats fine, 
and jrbaX proportion will each quantity bear to the mass ? 



EXCHANGE. 

Exchange is the rule hj wliicli we ascertain how much 
money of one country is equivalent to a given sum of the 
money of another. 

By Par of Exchange is meant the value of the coins of 
one country expressed in the coins of another. This value 
entirely depends on the quantity of pure metal in the coin, 
whether gold or silver, the alloy in no instance being con- 
sidered of any value. 

Far of Exchange is variable in countries which do not 
use the same metal as a standard : e. g. the standard in 
England is gold, in France silver ; consequently the par of 
exchange between England and France varies with the 
price of silver, which averages about 5«. per oz., and is very 
rarely below 4«. 10^. or above 68. Id per oz, standard, 
which contains 444 grs. pure silver. As a franc contains 
69*4 grs. of pure silver the exchange is easily calculated. 
There can be no par of exchange with our silver coin, as 
the conventional value never alters, 66 shillings being always 
coined from 1 lb. Troy, which gives Ss. 6d. per oz. as the 
fixed Mint value. 

As gold is now a legal tender in America the par of ex- 
change has been fixed at 4*87 dollars to the £, consequently 
10 dollars arc equal to £2 Is, Old,, and 487 dollars are 

equal to £100. 

G 2 
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Franc of France = 69*4 pure silyer 

Mark of Hamburg =105'6 „ „ 
Florin of Amsterdam « 146' 8 „ „ 
Dollar of America =370*1 „ „ 

From the above table it is easy to find tbe value of a 
sovereign (* English. ' par of exchaiige) in either French, 
Hamburg, or Amsterdam money, or to find the par of ex- 
change between the respective countries mentioned in the 
table. 

No invariable par of exchange can exist between two 
countries, for the par varies with the demand for bills of 
exchange: e.g. K France imported largely from Great 
Britain there would be a great demand in France for bills 
of exchange, consequently the price would rise. Supposing 
the price had been 25*5 francs per £ and it rose to 25*75 
francs per £, we should say the exchange was against 
France ; for a French merchant who bought £100 of goods 
in England would have to pay 25 firancs more when the ex- 
change was at 25*75 than he would when it was at 25*5. 
Again, any English merchant who owed money in France 
would be able to pay ^ franc more with £1 when the 
exchange was at 25*75 than when at 25*5. 

Required the value of a franc when the rate of es^change Is 25*35 
francs per £. 80 

240-25^^=^x^=^=9*46. 

169 

Find the value in francs of £3263 13s. 9d. at 25 francs 60 centimes 
per £. 

£ £ 4. d. fr. 

1 : 3263 13 9 :: 25| 
X 240 20 5 

• 

65273 128^ 

12 6 

62219 8 783285 



Vk 
6 
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If £3 -120 thalers, 25 thalersa93 francs, 27 francs s 5 scudi, and 62 
scudi = 13d gulden ; how many gulden «£! ? 
Let x=the number of gulden, then we have 

3= 20 /. J? X 62 X 27 X 26 X 3 = 20 x 93 x 6 x 135 

25 c- 93 10 l^\ XX 

27= 6 • or^^^^^^^'^W-io^den 

62 = 136 •• "'^^xi^X^ijVr^-^^^'*®'' 

X- 1 5^ ^ 

/. X — 10 gulden. 

This method of working exchange is generally known as the chain rule. 

A person in London owes another in St. Petersburg 920 roubles, which 
must be remitted through Paris. He pays the requisite sum to his 
broker at a time when the exchange between London and Paris is 25*15 
francs for £1, and between Paris and St. Petersburg 1*2 francs for 
1 rouble. The remittance is delayed until the rates are 26*36 francs 
for £l, and 1*15 francs for 1 rouble. What does the brewer gain or lose 
by the delay ? 

In the first instance we have 

1 rouble =1*2 franc 
25*16 francs=£l 

/. x£=920 roubles 
.•.XX 25*16 = 920x1*2 

.-. xx*^8 = 920x| 
4 

/. x= - ^Q3^/^^^ =» £^^ = ^3i§i « the sum paid by the mer- 
chant to the broker. 

1 rouble a 1*16 franc 

25*35 francs =£1 

.*. X £=920 roubles 
.*.xx«^^-920x22 

• « _ ^^Q X 23 x ^^ __ ^giieo _ jPiii 378 
• • " 507 X X^ ^«^-50T— ^*lf5T 

£43«i-41|73^£2 38. ^d. nearly = broker's gain. 
The exchange of commodities may be worked by the same 
method. 

If 4 bushels of wheat are worth 6 bushels of barley ; 3 bushels of 
barley worth 4 bushels of oats ; 2 bushels of oats worth 3 bushels of 
potatoes ; how many bushels of potatoes may be had for 6 bushels of 
wheat? 4^g xx2x 3x4 = 6x3x4x6 

3=4 3 

2 =" ^ .-. X = .?Jll-l^ JJ^ - 1 8 bushels of potatoes. 
x=6 ^x)^x)l{ ^ 
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EXEBCISB LXIII. 

(1) What is the ralne in English money of the &anc when the rate of 
exchange is 25'45 francs per £ sterling ? 

(2) If the value of a franc is 9'6<f., how many wiU be required to pay 
abillof;ei02 16«. 9<;.? 

(3) An American merchant buys in England £750 worth of goods : 
what will be the value in doUan? 

(4) A merchant in London owes a debt of 1000 pistoles to one in 
Cadiz: find what he gains by sending it to him through France, the 
exchange being £l s25*4 francs, 19 francs = 1 Spanish pistole, 4 Spanish 
pistoles =£3. 

(6) The exchange between St. Petersburg and London is 6*2 roubles 
for £\ ; between St. Petersburg and Paris, 4*25 francs for a rouble ; be- 
tween Paris and London 26*25 francs for £\ : what advantage would an 
English merchant have by paying £1000 through Paris ? 

(6) If 1 ducat ell roubles, 3 roubles » 12 francs, 25 francs »£l, how 
many £'8 will be equal to 50 ducats ? 



SQUARE ROOT. 

In both Square and Cnbe Root the rtde for working 

only is given, as the rationale may be found in any work 

on algebra. 

IHgiU. 

1, 2, 3, 4, 5, 6, 7, 8, 9. 

Squares, 
1, 4, 9, 16, 25, 36, 49, 64, 81. 

find the square root of 772641. 

77'26'41 (879 
64 



167) 1826 
1169 



1749) 16741 
15741 



SQUABE BOOT. 
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Rule. — Divide the ntunber into periods of two, commencing 
from the right. As 64 is the nearest square to 77, place 
it under the 1*7^ subtract and bring down the next period. 
Place 8 in the quotient, as 64 is the square of 8 ; double 
this for the trial divisor and see how many times it is 
contained in all the figures brought down but one ; place 
the number 7 thus found in both divisor and quotient ; 
multiply the divisor by the quotient ; subtract from last 
found dividend and bring down the next period ; for the 
next trial divisor double the quotient or double the last 
figure in the former divisor ; repeat the process till every 
period is disposed of, or you have obtained as many deci- 
mal places as required. 

Extract the square root of 523*456 to 3 decimal places. 

5'23-45'60 (22-879 



When the immber contains decimals, 
diyide the whole number into periods 
from right to left, and the decimals into 
periods from left to right, bringing down 


42) 123 
84 

448) 3945 
3584 


a cipher to complete the period, and two 
more for each aucceeding period. 


4567) 36160 
31969 




45749) 419100 
411741 


Extract the square root of 606^. 


r34'41 (271 
4 


^606iJf=V^!M^-W-24A- 


47) 334 
829 




541) 541 
541 


EXBBCIBB LXIV. 




Extract the square root of 




(1) 2704. (2) 17161. 
(4) 68824. (5) 128164. 
(7) 883600. (8) 946729. 
(10) 38Jg. (11) 10609. 


(3) 20164. 
(6) 341056. 

(12) 3-4596. 
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(13) 12-6316. 
(16) 12367*6641. 
(19) 944J|1. 
(22) 2835I5. 



(14) 1261129. 

/17\ 1 24423 
\^U •* 328041* 

(20) 465721007760129. 
(23) 860Uf. 

(26) 63JSSI. 

Extract the square root correct to six figures. 

(26) 8931-3. (27) 423-667. 

(29) 21934667'45. 

Extract the fourth root of 
(31) 28661. 

Extract the eighth root of 
(33) 6764801. 



(16) 7-474756. 

(18) 5|iMf- 
(21) 400-8004. 

(24) 1421J1. 



(28) 7324-66. 
(30) 9234-663. 

(32) 707281. 



(34) 43043721. 



CUBE EOOT. 

Digits. 
1,2, 3, 4, 5, 6, 7, 8, 9* 

Cubes. 
1, 8, 27, 64,125, 216, 343, '512, 729. 

Find the cube root of 961604803. 

961'604'803 (987 

729 



9«x 300*24300 

9x8x30== 2160 

8«= 64 

26524 


232604 
212192 


98«x300=. 2881200 

98x7x30-= 20580 

V= 49 


20312803 


2901829 


20312803 



Rule. — Divide the mimber into periods of three from the 
right. As 729 is the Aearest cube to 961, place it under 
961, subtract and bring down the next period; place l> 
in the quotient as 729 is the cube of 9. To find the 
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trial divisor, square the figure in the quotient and 
multiply by 300 ; see how many times this trial divisor 
is contained in all the figures brought down but one, 
allowing for the great excess of the true divisor over 
the trial divisor. To complete the divisor, multiply the 
first figure in the quotient by the last found figure and 
the product by 30 ; square the last found figure, add this 
to the two parts of the divisor already found, and mul- 
tiply by the last figure in the quotient; subtract this 
quantity from the dividend and bring down the next 
period ; repeat the process till every period in disposed 
of. In forming successive trial divisors all the figures 
in the quotient must be squared before multiplying by 
300, and all figures in the quotient must be multiplied by 
the last found figure before multiplying by 30. 

If the quantity contains decimals, point the whole 
numbers from the right and the decimals fix)m the left, 
then proceed as explained above. 

The cube root of a mixed number may be obtained by 
reducing it to an improper fraction and extracting the 
cube root of numerator and denominator. 





EXEBCISB LXV. 




Extract the cube root of 




(1) 2197. 


(2) 74088. 


(3) 140608. 


(4) 1030301. 


(6) 1906624. 


(6) 4492125. 


(7) 7762392. 


(8) 12326391. 


(9) 36594368. 


(10) 187149248. 


(11) 806954491. 


(12) 991026973. 


(13) 20-123648. 


(14) 34012-224. 


f (15) 39-651821. 


(16) 203297-472. 


(17) 233744-896. 


(18) 618-470208. 


(19) 663054-848. 


(20) 771-095213. 


(21) 2809f|f. 


(22) 977,^*^. 


(23) ll2-22tl|§. 


(24) 955671-625. 


(26) 982-107784. 


(26) 822656953. 


(27) 440711-081. 


(28) 575-930368. 


(29) 633839-779. 


(30) 363994344. 


Extract the ninth root of 




(31) 134217728. (82) 387420489. 



o 3 
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MISCELLANEOUS EXAMPLES. 

EZBBCISB LXVI. 

(1) If 1 Of. Apoth. of quinine cost I6s,, what will be the price of 
Iton? 

(2) DiTide £756 IZs. 6d. between 3 men and 6 women, giving each, 
woman | of a man's share. 

(8) Bednoe to its lowest terms ifflf H, and from (7i + 3| + f ) subtract 
(3J + 7A + I). 

(4) The area of a square garden is 464 sq. yds. 6 sq. ft. 112 sq. in. ; 
find one of its sides. Extract the sq. root of 50*708641 ; and the cube 
root of 9'38-313739. 

(5) Find the ayerage of 191, i2g, 6^, lOj, -428671, 20i, 1^,- 
express the fractional part decimaUy. 

(6) Eequired the amount at compound interest on £365 14s. d^^ for 
3 years, at 5 per cent. 

(7) The circumference of the wheel of a dog-cart is 8 ft. 9 in. ; how 
many revolutions will it have to make in a journey of 10 miles? 

(8) What will be the expense of paving a fives court, 20 ft. by 30 ft., 
at Ss. 9d, per sq. yd. ; and how many bricks will it take, each brick 
measuring 9 in. by 4^ in.? 

(9) The cost of trenching a square garden, at 4d. per sq. yd., cost 
£62 10«. 6}<2. ; required the length of the side. 

(10) A straight plank is 2^ in. thick and 9 in. broad; what length 
must be cut off so as to contain 2| cubic ft. of timber? 

(11) How much brandy, at SOs. a gallon, must I give for 60 gallons 
of wine at 18«., so that I may gain 10 per cent by the exchange ? 

(12) By selling paper at Ids, a ream, a stationer clears } of the 
money; he then raises the price to 18«. ; what does he clear per cent, 
by the latter price? 

(13) Bequired the expense of lining a cistern which is 6 ft. 3 in. long, 
2 ft. 8 in. broad, and 3 ft. 6 in. deep, with lead, weighing 8 lbs. to the 
sq. ft., at £1 17*. 6<i. per cwt 

(14) If 1| ells English cost § of a guinea, what will 2} eUs Flemish 
cost, a Flemish ell being f of an English ell ? 

(15) What will be the price of 12 bales of doth, each containing 
538 yds., at £1 12«. 6^. a yd., a reduction of 10 per cent, being made 
upon f of the quantity, and 7} upon the remainder ? 

(16) By selling cloth at ISs. a yd., a draper clears } of his outlay; 
what does he dear per cent, on his outlay by raising the price to £1 ? 

(17) On winding up the affairs of an insolvent estate, one partner can 
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pay 18«. 9J<?. in the £, whflst the other only 5«. 4j<f. ; the former having 
priyate property of the yalne of £868 18«. 9^., enables him to pay the 
greater dividend ; what are the liabilities of the firm ? 

(18) A and B start in trade with capitals in the ratio of 9 : 10 ; at the 
end of 4 months they withdraw respectively J and J of their capitals. 
How must they divide their profits of £3844 at the end of the year? 

(19) What is the value of money per cent, when the 3J per Cents, are 
at 84? 

(20) ^ and ^ of the pupils of a school left ; there remained 390 ; 
what was the original number ? 

(21) A can do a piece of work in 15 hours, £ in 12 hours, and Cin 
10 hours ; A works by himself 3 hours, he is then joined by if, and they 
work together 3 hours more, after which C joins them; how; long will it 
take them to complete the work ? 

(22) A man rows 7 miles in 2 hrs. 20 min. against a stream, the rate of 
which is 3} miles an hour ; how long would he be rowing 16 miles with 
tlie stream ? 

(23) If the 3| per Cents, be at 94, how much must I invest in them in 
order to have a yearly income of £649, after paying an income tax of 
4i. in the £ ? 

(24) What must be a person's annual income who spends £660, and 
obtains a discount of £1 16s. per month by paying cash, and thus makes 
an increase on his annual income of 25 per cent ? 

(25) The value of a pound of gold is £46 14«. 6<^., and the value of a 
pound of silver £3 6«. ; the specific gravity of gold is 19*5, and that of 
silver 10*5; find the value of a bar of silver equal in bulk to £1869 
worth of gold. 

(26) "^at must be the market value of the 4 per Cent, stock, in order 
that, after deducting an income tax of 6(2. in the pound, it may yield 
4\ per cent, interest ? 

(27) What will a farmer^s harvest beer cost him, for which he pays 
31s. 6(2. per barrel? his harvest lasts for 29 days ; he employs 12 men, 
8 lads, and 8 women ; he allows a man 3 pints, a lad 1 quart, and a 
woman \\ pints per day. The entire labour cost £113 2s., and he paid 
the men, lads, and women in the ratio of 7) 6, and 4 ; what did each 
receive? 

(28) At what price must the 3 per Cent, stock be sold, so that, after 
deducting an income tax of 4c2. in the pound, it may yield 4 per cent, 
interest? 

(29) K from 1 lb. Troy 46Jg sovereigns are coined, how many 
sovereigns can be coined from 10 ewt. 1 qr. 4 lbs. of gold, and what 
will be the weight Troy ? 
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(30) From the above find the weight of a sovereign, both by Troy and 
Avoirdupois. 

(31) A grocer mixes 20 lbs. of t€a at 28. 6d. per lb., 40 lbs. at 2s., 
and 60 lbs. at Is, 9d. ; he retails the mixture at 28. 1 1^. ; what is his 
entire gain and gain per cent. ? 

(32) Find the compound interest on £9666 13«. 4<f., at 2| per cent 
for 4 years. 

(33) What must be the market value of the 4f per Cfnts. stock, in 
order that, after deducting an income tax of ^d. in the £, it may produce 
5 per cent ? 

(34) A cask of beer containing 36 gallons cost £l lOs., 6 gallons of 
which were spilt ; at what price must the remainder be sold per gallon 
in order to gain 25 per cent, on the prime cost ? 

(36) A gentleman pays a tax of 5 per cent, upon his income ; what 
must his income have been when, after he had paid the tax, he hud 
£4047 remaining ? 

(36) A certain number of men half finish a piece of work in 30 days; 
20 more were employed and finished it in 15 days ; how many men wei-e 
employed at first ? 

(37) A grocer mixes 80 lbs. of coffee at Is. 4d, per lb., and 20 lbs. of 
chicory at Sd. per lb. ; he sells the mixture at Is. 6d. per lb. ; what is his 
entire gain and gain per cent. ? 

(38) If an oz. of silver cost 5*S«., what will be the price of a bar of 
silver weighing 2 lbs. 9 oz. 18*125 dwts. ? 

(39) A and B can do a piece of work in 8 days, -4 and C in 10 days, 
and B and (7 in 12 days; in what time can they do it jointly and 
separately ? 

(40) A draper has 100 yards of silk, of which he sells 40 yards at 
4s. 6d. yer yd., and finds that he is thereby gaining 12| per cent. ; at 
what rate per yard must he sell the remainder to g-ain 20 per cent, upon 
the whole ? 

(41) Find the value of -376 of 1^ tons + 4-714286 cwt. ■»- -571426 of 
li qrs. + -428571 of 18 lbs 4- -S of -5 of f of 6 oz. 

(42) If 10 men, 8 women, 6 boys, working in the ratio of 1, 2, and 3, 
do a piece of work in 33 days, how long will it take 6 men, 6 women, 
and 6 boys to do a work 3 times as large ? 

(43) A gentleman pays £146 a year for his house, his poor rate is 
4s. 2d. in the £, paving and lighting 1«. 3<f ., church rate id. in the £ ; his 
income tax at 4d. in the £ is ^^ of his rent ; required his income, and 
find what he pays for rent and taxes. 

(44) A person has 117 apple, pear, and plum trees in the ratio of 5, 3, 
and 1 ; he sells the apple trees at 4s. 6d. each, ^ of the penr trees at Ss. 
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each, the remainder at 4^. each, 10 of the plum trees were sold for £l 58., 
the remainder at Ss. each. How many trees were there of each kind ;. 
and if he gained 20 per cent, what did they cost him ? 

(45) The weights of equal quantities of silver and platinum are as 10'5 
and 21'5 ; and 32 cub. in. of silver with 100 cub. in. of platinum weigh 
as much as 12711 cub. in. of gold ; what number represents proportionally, 
the weight of gold ? 



QUESTIONS SELECTED FROM THE PAPERS GIVEN FOR 

DIRECT COMMISSION, AND FOR ADMISSION TO THE 

ROYAL MILITARY COLLEGE, SANDHURST. 

EXEBCISE LXVII. 

(1) Add together the following sums of money: £432 lis. 7^., 
£17 16«. 4<?., £3427 2s, lljrf., £10121 Ids, Z^, 

(2) The sum of £55 68. lO^d. is to be equally divided among 35 
persons ; how much will each person receive ? 

(3) If a soldier step | of a yard, how many steps will he take in 
3 miles ? 

(4) Reduce 5813456 lbs. to tons ; and find how many grains of gold 
are contained in 4 lbs. 1 1 oz. 16 dwts. 22 grs. 

(5) A person*s weekly income is £7, and his quarterly expenditure is 
£64 6s. ; how much will he have saved at the end of 4 years, supposing 
a year, to consist of 52 weeks ? 

(6) Find the value of 319 cwt. 3 qrs. 16 lbs., at £2 I2s. 6d, per cwt. 

(7) If the value of a rupee be Is. 11^., how many rupees are there 
in £88 4s. 5ld. ? 

(8) At the International Exhibition, £2857 15«. was received in one 
day by shilling admissions ; how many people must be admitted by 
payment, on a half-crown day, to make up the samo amount ? 

(9) Find the value of 25 tons 3 cwt. 14 lbs. of gunpowder, at 
£73 6s. Sd. per ton. 

(10) If 3 cwt. 3 qrs. 12 lbs. cost £9, what is the price of 6 lbs. ? 

(11) A bankrupt's debts amount to £4586 Ss.y and his effects to 3822 
guineas : how much will his creditors receive in the pound ? 

(12) A railway train travels | of a mile in 18 seconds ; how many 
miles an hour does it travel at this rate ? 

(13) A person, after paying 7d. in the £ for income-tax on his income, 
has £1632 ISs. 10<2. remaining ; what had he at first? 
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(14) If 35| lbs. of sugar cost £l 2a, 2[<?., how much will 2 cwt. 51 Ibfl. 
cost? 

(15) If f of an estate be worth £450, what is the worth of ^ of the 
estate? 

(16) Multiply } of { of Si by i of j^ of 15; and diTide j^of 27} bj^ 
of 21 j! 

(17) DiTide '086457 by -00179, and -032054 by -682. 

(18) Extract the square root of 

(1) 13277*9529. (2) 123454321. (3) 81. 

(4) -00139876. (5) 1^. (6) -00015626. 

(7) 4*20291001. (8) 8588129801. (9) 3319-48825. 

(10) 3915880329. (11) 41||}. 

(19) DiTide (JJ + ii + A + f) by (iJ-ii + ^-t). 

(20) Reduce Is. 1^. to the decimal of a pound. Add together 
1-3625 of £1, -75 of IZs. ^., and -6 of £20. 

(21) Multiply 16-02 by -0007, and divide -0006594 by -0021. 

15 + 25 

(22) Express ~| — ^ as a simple fraction ; and multiply f of 2J by f 

ofjf. 

(23) Find the value of -046875 of a ton; reduce la, ^i. to the 

decimal of a guinea, and half-a-guinea to the decimal of £2 I2a, 6d, 

(24) Express 12a. 6|<f. and £4 128. 6|(2. each as decimals of a pound 
sterling. 

(25) Reduce *^^t!f^l^\* - 

(26) Express ^ of -375 of 10 shillings +| of half-a-crown-| of a 
shilling as the decimal of a pound. 

(27) Divide 

(1) -0078125 by -00125. (2) -000123123 by -0032. 
(3) 7611 by 21-6. (4) 27-626'4 by -0374. 

(6) 1360-04728 by 2-831. (6) -02016 by -0024. 

(7) -0088266 by -000235. 

(28) Required the sum of { of 3^, l| of 17 and } of 5} of gf 

(29) What sum of money put out at simple interest for 8| years, at 
4} per cent, will amount to £748 I2a, 0^. ? 

(30) Reduce to a simple fraction |f of || of (JJ^+J^). 

Express } of 13«. 4<;. as the fraction of £5, 

(31) If £11187 10«. be invested in the purchase of land, what income 
wiU be derived from the investment at 2J per cent. ? 
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(32) Divide £7^0 among 3 persons, so that their shares may be as the 
numbers 7, 10, 13. 

(33) If, with a capital of £500, a tradesman gain £50 in 7 months, in 
what time will he gain £60 10s., with a capital of £385 ? 

(34) If ^ of the cargo of a ship be worth £714 lis., what is the value 
of the whole cargo ? 

(86) K the rent of land in France be 140 francs per hectare, calculate 
the rent per hectare in £nglish money, 25 francs being equal to 20 
shillings, and 100 hectares equal to 247 acres? 

(36) If 14 English miles are equal to 11 Irish miles, how many Irish 
miles are there in 154 English miles ? 

(37) If 15 pumps, working 8 hours a day, can raise 1260 tons of 
water in 7 days, how many pumps, working 12 hours a day, will be 
xequired to raise 7560 tons of water in 14 days ? 

(38) A brick is 9 in. long, 4| in. wide, and 3 in. thick ; how many 
bricks will it require to build a wall 520 yds. 9 in. long, 15 ft. high, and 
1| ft. thick ? 

(39) A person buys 4 cwt. 3 qrs. 14 lbs. of sugar at £2 IBs, Sd, per 
cwt., and sells it at 8)^. per lb. ; how much does he gain or lose ? 

(40) If 7 men mow 22 acres in 8 days, working 11 hours a day, in how 
many days, working 10 hours a day, will 12 men mow 360 acres ? 

(41) Find the expense of lining, with tin, the whole of a cubical box, 
one edge of which is 4 ft. 6in., at Is. Sd. a square yard. 

(42) Find the value of 28 cwt. qrs. 14 lbs., at 12s. 2d. per cwt 

(43) A ship with its cargo is worth £21456 Ss. 9d. ; the value of the 
ship is £4978 ; find the value of the cargo. 

(44) If 24000 yards of cotton cloth, If yards wide, be worth £400, 
when the raw cotton is at ^d. a pound, what is the value of 36000 
yards of cotton cloth, 1\ yards wide, when the raw cotton is at 9d. per 
pound? 

(45) In standard gold, 11 parts out of 12 are pure gold. What weight 
of alloy is there in 3 oz. 5 dwts. of standard gold ? 

(46) If the com of 13 horses for 63 days cost £17 6s. Sd., when com 
is 4«. per bushel, how many horses will cost £10 IZs. 4d. for com in 56 
days, when com is at 4s. 6d. per bushel ? 

(47) What will be the cost of painting the four walls of a room which 
is 24 ft. 3 in. long, 11 ft. 9 in. broad, and 11 ft. in. high, at Is. 6d. 
per sq. ft. ? 

• (48) Reduce -*t:|f to a simple fraction ? 

65 — 2y 

(49) Find the simple interest on £8333 6«. 8^. for 5 years, at 3| per 
cent, per annum. 
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(60) A reservoir is 24 ft. 8 in. long, by 12 ft. 9 in. wide ; how many 
cubic ft. of water must be drawn off to make the surface sink 1 ft ? 

(61) In how many days will the interest on £4600, at 1^. per cent, 
daily, amoimt to £18 Bs. ? 

(62) Beduce ) + f + ^ — 1} to a single fraction; and convert that 
fraction into a decimaL 

(63) A quantity of matting, 37 ft. 9 in. in length and 7 ft. 6 in. wide, 
will just cover a room ; what width of matting that is 76| ft long, will 
be required to cover the same room ? 

(64) Find the value of the foUowipg to 4 places of decimals : 

4 

V7, Vl 3- -/7. 

(66) What sum of money, put out at interest for 9 months, at 4 pep 
cent, per annum, will amount to £193 28, 6d.? 



MISCELLANEOUS EXAMPLES SELECTED FKOM THE 

CIVIL SERVICE EEPORTS. 

EXEBCISE LXVIII. 

(1) What number added to 1^, 3^, 2^, ^, will make the sum 
total 10? 

(2) If lii of I of 2i of 40 lbs. of beef cost If^. how many pounds 
may be bought for £16^. 6d. ? 

(3) If 3 men can mow 7 acres of grass in 6 days of 9 hours each, in 
how many days of 8 hours each will 6 men mow 36 acres? 

(4) If 2| lbs. of tea cost 12«. 9<?., what will ^ of a lb. cost? (Solve 
by decimals.) 

(6) How many yds. of matting, 4'd ft. broad, will cover a floor that is 
27d ft. long and 20*16 ft. broad ? 

(6) Extract the square root of 6^. 

(7) Extract the cube root of 134,217,728. 

(8) At what rate per cent will £1303 6s. Sd. amount to £1884 18«. 1 Id, 
in 7 years, at simple interest? 

(9) A person who has £1476 in the 3 per Cents, at 76}, transfers it to 
the 6 per Cents, at 1 10| ; what is the alteration in his income ? 

(10) Explain the difference between interest and discount and find 
the present worth of £1216 due 4 years hence, at 6| per cent. 

(11) By selling an article for £9 10«., the seller loses 6 per cent. oiT 
his outlay ;; what would be his loss or gain per cent if he sold it for 
£11 17». 6d.? 

(12) If I buy 14 oxen for £167 5s. lOd., and sell 6 of them at £7 4«. 
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each, for what must the remainder be sold that I may gaiu 4 per cent. 
on the whole ? 

(13) What number added to 1^, 2^, 8^, /p '^"^ ^^^^ ^^^ '^^'^ 
total 10 ? 

(14) If If of ,% of IJ of a ton is worth £i 10«., what is the value of 
I of it? 

(15) If 3 men can mow 14 acres of grass in 5 days of 9 hours each, 
in how many days of 10 hours each will 5 men mow 35 acres ? 

(16) If 2| lbs. of tea cost 9«. 6c^., what will ^ of a lb. cost ? (Solve 
by decimals.) 

(17) How many yards of matting 7'S ft. broad will cover a floor that 
is 27'd ft. long and 10083 broad ? 

(18) Extract the square root of 4f|f. 

(19) Extract the cube root of -51478848. 

(20) At what rate per cent, will £1303 6a, Bd. amount to 
£1687 14«. 1 Off. in 10 years, at simple interest? 

(21) A person invests £9075 in the 3 per Cents, at 90|, and on their 
rising to 91 transfers it to the 3| per Cents, at 93^; how is his annual 
income affected ? 

(22) K oranges be bought at the rate of 20 for a shilling, how many 
should be sold for £2 Ss., in order to gain 40 per cent, upon the outlay ? 

(23) Explain tlie difference between interest and discount, and find 
the true present worth of £553 Ids. due 2 years hence, at 5| per cent. 

(24) A person sells out of the 3 per Cents, at 98, and invests his 
money in railway 5 per cent, stock at par ; find how much per cent, his 
income is increased or diminished. 

(25) What number added to 3|, 1^, 2^^, 1^ will make the sum 
total 12 ? 

(26) If 7I3 of 3| of I of 5| of 22 lbs. of sugar cost S^d., how much 
will I ton 1 1 cwt. 3 qrs. cost ? 

(27) If I pay 28. for 14 lbs. of bread when com is worth Ss. per 
bushel, what must I pay for 31| lbs. when com is at 4s. the bushel ? 

(28) If 3| lbs. of tea cost 15s. C^., how many lbs. can I buy for 
£4 3«. lOld. ? (Solve by decimals.) 

(29) A room is 42 ft. long, 28 ft. broad, and 12 ft. high ; what will 
be the cost of covering the walls with a paper 2 ft. 3 in. wide, at 9d, 
per yard ? 

(30) Extract the square root of 331^. 

(31) Extract the cube root of 12167. 

(32) In what time will £527 lOs. amount to £602 135. 4ld., at 4f per 
cent, simple interest ? 

(83) If the 3^ per Cents, be at 91, how much must I invest in them in 



138 MISCELLANEOUS EXAMPLES (CITIL SEBYICB). 

order to haye a yearly income of £932 after paying ^d, in the pound 
income tax ? 

(34) Explain the difference between interest and discount, and find 
the present worth of £2674 6«. due 3 years hence, at 4f per cent. 

(86) A grocer buys 8 cwt. of sugar at bd, per lb., and 7 cwt. at 6jrf. ; 
he sells 6\ cwt. at 6!yL, per pound ; at what rate per pound must he sell 
the remainder, in order to make 50 per cent, on his whole outlay ? 

(36) A tobacconist mixes together 80 lbs. of tobacco at 14<f. per lb. 
100 lbs. at 20<^., 60 lbs. at 4«. lOt^., and 20 lbs. at 28. \0d, per lb.; what 
will be the value of 3 oz. of this mixture ? 

(37) Add together ^ of a pound, ^ of 6«. 8(f., j^ of a crown, and ^ of 
a ponny. 

(38) If ^ of 8} of 7f of f of 36 lbs. of sugar cost 12tf. ^., how much 
will 17. tons 17 cwt. cost? 

(39) If 12 men can dig a trench 15 yds. long and 4 broad, in 3 days 
of 12 hours each, in how many days of 9 hours each can 8 men dig a 
trench 20 yds. long and 8 broad ? 

(40) What will be the cost of painting the walls of a room, at 1«. ^d, 
per sq. yd., the length being 19 ft lOj in., the breadth 16 ft. If in., and 
the height 10 ft. 3 in. ? (Solve by decimals.) 

(41) A cistern has 2 pipes, by one of which it may be filled in 20 
minutes, and by the other in 25 minutes ; it has also a discharging pipe 
by which it might be emptied in 18 minutes. If all 3 were open 
together in what time would the cistern be filled? 

(42) Extract the square root of 514^||. 

(43) Extract the cube root of 228099131. 

(44) At what rate (simple interest) will £2063 15«. amount to 
£2249 9<. ^d^in ^ years ? 

(45) A person invests £9075 in the 3 per Cents, at 90{, and on their 
rising to 91, transfers it to the 3| per Cents, at 97}; what increase 
does he make thereby in his annual income ? 

(46) A person buys teas at 3«. and 4«. the lb., and mixes them in the 
proportion of 4 to 7 ; what will he gain per cent, by selling the mixture 
at 4«. 2d, per lb. ? 

(47) The population of 5 parishes being 1236, 452, 864, 516, and 
8430 respectively, find what the population of a sixth parish must be 
in order that the average population of the six may be 1256'5. 

(48) A person has } of a ship, worth £3484, which is insured for 91{ 
per cent, of its real value ; what would he lose in case of the ship 
being lost ? 

(49) The populations of 3 towns, in the year 1841 were 21326, 42324, 
and 6706; and in the year 1851 it was found that the first 2 had 
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increased 12 and 10 per cent, respectively, and the last decreased 18 per 
cent. : find the average population of the 3 towns in the year 1851. 

(50) If a person sells 22 articles for the same money which he paid 
for 36, what does he gain per cent, on his ontlay ? 

(51) By selling tea at 58. 4d. a pound, a grocer clears | of his outlay ; 
he then raises the price to 68, 2d.; what does he clear per cent, upon his 
outlay, at the latter price ? 

(52) A person sells out of the 3 per Cents, at 96, and invests his 
money in railway 5 per cent, stock at £106 IZs, ^, ; find how much 
per cent, his income is increased. 

(53) Find the average of 13, 27, 0, 46, 72, 86, and express the 
firactional part decimally. 

(54) The populations of 3 towns in the year 1841, were 20325, 41304, 
and 6117 ; and in the year 1851 they had increased respectively 9, 10, 
and 12 per cent. : find the average population of the 3 towns in 1851. 

(55) If goods which were bought at £2 5«. lOd, per cwt. be sold at 
£2 11«. id., what is the gain per cent.? 

(56) What is the premium upon a policy of assurance for £6417 
14«. 2d., at £2 12«. per cent ? 

(57) If) by selling an article at £1 Is. 9d, a pound, I gain 16 percent, 
on my outlay, what was its prime cost ? 

(58) A grocer buys 5 cwt. of sugar at 3^ per lb., and 9 cwt. at 4^. ; 
he sells 6| cwt. at id, per lb. ; at what rate per lb. must he sell the 
remainder in order to make 50 per cent, on his whole outlay ? 

(59) When the 3 per Cents, are at 91f, find how much can be bought 
for £540, allowing for commission | per cent, upon the stock bought. 

(60) A person sells out of the 3 per Cents, at 96, and invests his 
money in railway 5 per cent, stock at par ; find how much per cent, his 
income is increased. 

(61) Find the average of 13, 27, 0, 32, 106, 86, and express the frac- 
tional part decimally. 

(62) The populations of 3 towns, in the year 1841, were 20325, 
42405, and 1423; and in the year 1851 they had increased respectively 
9, 10, and 12 per cent. : find the average population of the 3 towns 
in 1851. 

(63) If goods which were bought at £2 5«. lOd. per cwt., be sold at 
£2 14«. Id., what is the gain per cent. ? 

(64) What is the premium on a policy of insurance for £9626 lU, Zd, 
at £2 12^. per cent. ? 

(65) If by selling an article at 10«. Zd, a pound, I gain 12 per cent, 
on my outlay, what was its prime cost ? 

(66) A grocer buys 3 cwt. of sugar at 5d. per pound, and 7 cwt. at 
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6}<2 ; he sells f>^ (rwt. at 5|^. per lb. ; at what rate per lb. must he sell 
the remainder in order to make 15 per cent, on his whole outlay? 

(67) When the 3 per Cents, are at 89|, how much can be bought for 
£640, allowing for commission | per cent, upon the stock bought ? 

(68) A person sells out of the 3^ per Cents, at 98, and inrests his money 
in railway 4^ per cent, stock at par ; find how much per cent, his income 
is increased. 

(69) Heduce '60l24d to a yulgar fraction in its lowest terms. 

(70) Add I of I of 4^ of a furlong to '05 of '06 of a mile. 

(71) Extract the square root of 13104400. 

(72) Extract the cube root of 586376253. 

(73) Two persons have each a capital of £12000 ; one invests it in 
the 3 per cent. Consols at 90|, the other in railway shares, paying 5 per 
cent, at 103| ; find by how much the income of one exceeds that of the. 
other. 

(74) If when wheat is 608. a quarter the sixpenny loaf weighs 4 lbs., 
how much should be paid for 25 lbs. of bread when wheat is 40«. a 
quarter? 

(75) Eind the cost of papering a room 16 fb. long, 11 ft. wide, and 
10 ft. high, with paper 30 in. broad, at 7^' a yard. 

(76) Multiply by the method of duodecimals, 7 ft. 5 in. 8 parts, by. 
9 ft. 4 in. 11 parts. Express the result obtained in the last question 
in square inches and a fraction of a square inch. 

(77) The expense attending the production of a book, the retail price 
of which is 7«. 6d., is 28. 4|^. per copy. The publisher allows the book- 
sellers 25 per cent, on the retail price, and gives 13 copies to the doz. ; 
3900 copies are printed and sold ; the author is to have half the profits : 
how much will he receive ? 

(78) Extract the cube root of 408518488. 

(79) If 7 men can mow 84 acres in 12 days of 8 J hours each, how 
many can be mown by 30 men in 1 1 days of 7^ hours each ? 

(80) A person sells £6000, 3 per cent. Consols, at 92|, and invests this 
sum in railway stock paying 5| per cent, at 103|. Find how his income 
is affected (neglecting fractions of a penny). 

(81) Multiply by the method of duodecimals 2 ft 7 in. 11 parts, by 
3 ft. 6 in. 7 parts, and explain clearly each term of the result. 

(82) Reduce *26 153846 to a vulgar fraction in its lowest terms. 

(83) If by selling goods for £272 I lose 16 per cent, how much 
per cent, should I have lost or gained if I had sold them for 320 
guineas ? 

(84) Supposing that in England gunpowder is made of 75 parts of 
nitre, 10 of sulphur and 16 of charcoal; in France of 77 of nitre, 9 of 
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Bulplnir. and 14 of charcoal; if a ton of each be mixed, what weight of 
nitre, sulphur, and charcoal, will there be in the compoulid ? 

(86) By a reduction of the interest on exchequer bills from 2ld. tolJ<f. 
per cent, per day, a person loses at the rate of £152 78. 9d. per annum, 
what amount of exchequer bills does he hold ? 

(86) Find the average of 17|, 25^, 96|, 10, 0, 42|, 56 ; and express 
the fractional part decimally. 

(87) In a certain office there is 1 person receiving £2000, 2 ^ho re- 
ceive £1100 each, 6 who receive £400, 12 who receive £200 each ; what 
is the average income of the persons employed in the office ? 

(88) A ship valued at £14500 is insured at £3 lOs. per cent., and heif 
cargo, valued at £32,000, is insured at £5 per cent. Find the whole 
cost of insurance. 

(89) An army lost 18 per cent, of its strength by disease and desertion, 
and then lost 14 per cent, of the remainder in battle ; the number then 
remaining was 84624 ; of how many did the army originally consist ? 

(90) A person sells £5000 Consols at 94|, and on their rising he sells 
£6000 more at 95|; on their again rising he buys back the whole 
£10,000 at 96 : what does he lose on the transaction ? 

(91) The present prices of the 8 per cent. Consols and Midland Railway 
stock paying 6J per cent, are respectively 95| and 108i. Compare the 
rates of interest which investments in these stocks would give. 

(92) In 1841 the population of great Britain was 21,476,000, and that 
of Ireland was 7,310,000. In 1861 the former had increased 8*45 per 
cent., and the latter had decreased 12-5 per cent. Find the increase per 
cent in the population of the whole kingdom. 

(93) A person buys coflfee at £6 12^. 6d. per cwt., and chicory at 
£2 6s. 6d.y and mijces them in the proportion of 2 of chicory to 6 of 
coffee. He retails the mixture at 1*. Zd. per lb. ; what is his gain per 
cent. ? 

(94) If by selling wine at 158. a gallon I lose 10 per cent., at what 
price must I sell it to gain 16 per cent. ? 

(96) Find the cube root of 194104539. 

(96) Multiply -0021 by 48026. 

(97) The contents of a cistern is the sum of two cubes whose edges are 
10 in. and 2 in. ; and the area of its base is the difference of two squares 
whose sides are 1| and If ft. Find its depth. 

(98) If a man rows 10 miles in 2J hours against a stream, the rate of 
which is 3 miles an hour, how long would he be in rowing 5 miles with 
the stream ? 

(99) What must be the rate of interest in order that the discount on 
£1936 18«. payable at the end of 3 years may be £207 lOs. 6d.? 
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(100) If 48 pioneers in 5 days of 12J hrs. long, can dig a trench 139*75 
yds. long, 4} yd:*, wide, and 2^ yds. deep, how many hours per day must 
90 pioneers work during 42 days, in order to dig a trench 4910^ yds. 
long, 4} yds. wide, and ^ yds. deep? 

(101) If a steamer makes the passage from New York (say 2760 
miles) in 9 days 14 hrs., and a train goes from London to Edinburgh 
(say 405 miles) in 18 hrs. : compare the rates of the steamer and the train. 

(102) Find the square root exactly of 2515||f. 

(103) Extract the cube root of 5*78 to three places of decimals. 

(104) Multiply by the method of duodecimals 3 ft 1 in. 11 parts, 
by 2 ft. 6 in. 7 parts, and the product by 1 ft. 7 in. 

(105) Express the result of the last question in cubic feet, cubic inches, 
and a fraction of a cubic inch. 

(106) Divide 4*03 by -140?. 

(107) Find the average of 21|, 73f, 0, 3-065, 82, 17^, 5J, 9^; ex- 
press the fractional part decimally. 

(108) A person sells as many 3 per cent. Consols at 98| as produce 
£2,000, and invests this sum in railway stock paying i\ per cent, at 93|. 
How is his income affected ? 

(109) Find the true discount on £612 15«. 3d, due 52 days hence, at 
2ld. per cent a day. 

(110) If 5 men can perform a piece of work in 12 days of 10 hrs. 
each, how many men will perform a piece of work four times as large in 
a fifth part of the time, if they work the same number of hours in the 
day, supposing that 2 of the second Bet can do as much work in an 
hour as three of the first set ? 

(111) A canal 10 miles long is 8 yds. wide at the top, 6 yds. wide at 
the bottom, and 5 ft. deep. How soon would the excavation of it be 
completed by 800 men, each removing on an average 15 cub. yds. per 
day? 

(112) The rate of a dock is *0375 per cent, too fast. How much will 
the clock gain in a week ? 

(113) A vessel whose speed was 9^ miles per hour, started at 8 o'clock 
to go a distance of 74 miles. A second vessel, whose speed was to that 
of the first as 8 to 5, starting from the same place, arrived 5 minutes 
before the first When did the second vessel start ? 

(114) At a siege it was found that a certain length of trench could be 
dug by the soldiers and navvies in 4 days, but that when only half the 
navvies were present it required 7 days to dig the same length of trench. 
"What proportion of the work was done by the soldiers ? 

(116) Find the average of 13i|, 21, 7% '0023, 3J, 0, 106J,and 57^; 
express the fractional part decimally. 
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(116) If by selling wine at 15^. a gallon I lose 6 per cent., at what 
price must I sell it to gain 17| per cent. ? 

(117) Of 32 selected candidates for the East Indian Civil Service in 
1859, 3 were above 20 years of age when they went to India, 4 above 21, 
12 above 22 and 23 respectively, and 1 above 24. From these data find 
what is the average age at which the men went to India. 

(ll<i) A merchant has teas worth 4«. 6d. and ^«. 6d. per lb. respec- 
tively, which he mixes in the proportion of 3 lbs. of the former to 2 of 
the latter, and seUs the mixture at As. 4d. per lb. ; what does he gain or 
lose per cent. ? 

(119) Between the years 1841 and 1851 the population of England 
increased 14*2 per cent. In the latter year it was 21,121,290 ; what was 
it in the former year ? 

(120) A person invests £5460 in the 3 per Cents, at 91 ; he sells out 
£2000 stock when they have risen to 93^,. and the remainder when they 
have fallen to 95 ; he then invests the produce in 4} per Cents, at 102 ; 
what is the difference in his income ? 

(121) What must be the market value of 6 per cent, stock, in order 
that, after deducting the income tax of lOe^. in the pound, it may yield 6| 
per cent, interest ? 

(122) If the Roman Catholics are 3 to 1 of the population of Ireland, 
and the Protestant Dissenters bear the proportion of 2 to 3 to the 
members of the Established Church, find the proportion per cent, which 
the Protestant Dissenters bear to the Boman Catholics. 

(123) When a 3J per cent stock is at 93, find what price a 4| per 
cent, stock must bear, that an investment may be made with equal 
advantage in either stock. 

(124) A person sells Midland stock, paying 6| per cent., at 128|, 
and invests in Great Western stock, paying 3 per cent., at 72^. By how 
much per cent, will the interest of his investment be altered ? 

(125) A person invests £5000 in the new 6 per cent. Turkish loan, 
issued at 68 per cent., at 2| premium ; how much stock will he have, 
and what rate of interest will the investment give ? 

(126) What must be the market value of 3 per cent, stock, in order 
that, after deducting an income tax of lOe^. in the pound, it may yield 
SJ per cent, interest ? 

(127) What is meant by the par of exchange between two countries ? 
When is the exchange said to be against a country ? Explain briefly 
why the course of exchange between two countries varies. 
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SPECIMENS OP EXERCISES IN ARITHMETIC. 



ELEVENTH CIVIL SERVICE REPORT, 1866. 

Six similar coltunns given for the test examination, and 
twelve for the competitive. 

Time allowed, half an hour. 
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(C.) INCLUDING REDUCTION, RULE OF THREE, AND PRACTICE. 
Time allowed, one hour and a quarter. 

You are requested to write your name at the top of each 
of your papers ; to put the number to each question ; to 
send up the working as well as the answers ; and to send 
up your work on complete sheets of paper, not on scraps 
which are apt to be lost. These instructions apply to 
every paper. 
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EXEBCISB LXX. 

(1) In 3,660,607 grains of gold, how many lbs., oz., &c.? 

(2) If 3 cwt. 69 lbs. cost £14 3^. Sd., how much may be bought for 
£23 128, 6d,? 

(3) Find (by Practice) the cost of 3 oz. 16 dwts. 15 grs. of gold, at 
£2 lOs. per oz. • 

(4) Beduce 4a. 3b. 16f. to sq. ft. 

(5) If the net income of an estate, after paying all taxes, be 
£267 7«. 6d^., and the gross income is £285 4^., how much in the pound 
do the taxes amount to ? 

(6) Find (by Practice) the price of 6 cwt 3 qrs. 14 lbs., at £2 6«. 6d. 
pep cwt. 

(7) In 4433007 seconds, how many weeks, days, &c. ? 

(8) What is the income of a person who loses £84 78. 6d. a year by 
an increase of the income tax from 7d. to 9d. in the pound ? 

(9) Find (by Practice) the rent of 5a. 1e. 13 perches, at 80«. per acre. 

(10) In 1,000,000 cubic in., how many cubic yds. and ft.? 

(11) If 7 bush. 2 pks. cost £3 58. bd.^ how much will a bushel 
and a half cost? 

(12) Find (by Practice) the wages of a man for 3 wks. 2 dys. 11 hrs., 
at 36«. a week, reckoning 6 days to a week, and 12 hours to a day. 

(D.) INCLUDING VULGAR AND DECIMAL rRACTIONS. 

(a.) Used in ppeliminary test examinations, and others 
which are not competitive. 

Time allowed, three hours. 

N.B. — ^You are particularly recommended to answer the 
questions in the order in which they are set ; not omitting 
any one unless you are unable to do it. 

EXEBCISE LXXI. 

(1) In 4006201 grs. Troy, how many lbs., oz., &c. ? 

(2) If 2J tons of coals cost £3 25. 6<f., what would l\ cwt. cost? 

(3) Find (by Practice) the price of 3 qrs. 2 bush. 1 gal. of corn, at 
£2 13^. Ad. per qr. 

(4) Find the simple interest on £333 10*. for <J0 yrs., ^t 3 J p^r cent, 
per unnuDL 
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(5) Add together |i jp ^ and |. (6) Subtract |f from 2|. 

(7) Multiply ^ by 3^. (8) Divide ^ by Sf. 



(9) Add together 407*330719, -000093, '02, *400, and *005. 

(10) Subtract 3-070101 from 87-006. 

(11) Multiply 7840-6 by 20*471. 

(12) Divide 7*012 by 61-25 to 4 places of dedmalfl. 

(13) Find the value of 2-003125 of £S. 



(14) In 4533206 in., how many mis., fur., pis., &c ? 

(15) If 9 men can build a vail 48 ft. long and 24 ft. high in 5 days, 
what will be the length of a wall built by them in the same timet, 8 ft. 
in height ? 

(16) Find (by Practice) the price of 7 oz. 13 dwts. 16 grs. of gold, at 
£3 lOs. per oz. 

(17) Find the amount of £10 in 4 yrs., at 4J per cent, compound 
interest (neglecting fractions of a penny). 



(18) Add together |, -^, and ^. (19) Subtract -^^ ftom 3J§J. 
(20) Multiply if by ^. (21) Divide ^ by ||. 



(22) Add together -60146, -00704, 4-00005, 8000-2 and -000945. 

(23) Subtract -44006 from 12-013. 

(24) Multiply -17034 by 8572. 

(26) Divide 6*008 by -049 to 3 places of decimals. 
(26) What dedmal of a pound Troy is § of a dwt. ? 



(27) Beduce 1a. 3b. 6p. to sq. ft. 

(28) How much land, of the yearly value of £2 IZe. 'id, per acre^ 
must be given in exchange for 188a. of land, of which the yearly value 
is £2 105. per acre ? 

(29) Find (by Practice) the wages of a man for 2 wks. 4 dys 10 hrs., 
at 36«. a week^ reckoning 6 days to a week, and 12 hours to a day. 

(30) In what time will £640 amount to £712 16«., at 4 per cent? 



(31) Add together 9, 2f, -^, and ^. 

(32) Subtract 2^ from 10^. 

(33) Multiply together ^, f|, and 9, 

(34) Divide 300| by 16. 
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(35) Add together 20134, -1992, -0050434, -061, and 1. 

(36) Subtract -004301 from -0102. 

(37) Multiply 8892 by -002463. 

(38) Divide 15483*2 by -001126. 

(39) Beduce 3| guineas to the decimal of £2 15«. 

Similar papers are used also in competitiYe examinatJons. 
The time allowed then is two honrs. 



(6.) Used in competitiYe examinations. 
Time allowed, two hours and a half^ 

ExssasB LXXII. < 

(1) Find the sq. root of 676-208016, and the cube root of 66*923396. 

(2) What do you mean by discount? Find the true discount on 
£528 I6s, due 4 yrs. hence, at 5f per cent. 

(3) Find the ayerage of 12lf, 21, 7|, '034, 3J, 0, 24}, and 12^; 
express the fractiqaal part decimally. 

(4) If by selling goods for £136 I lose 16 per cent., how much per 
cent, should I have lost or gained if I had sold them for 160 guineas ? 

(6) Add together ^ of a sq. mile, -^ of an acre, and f of a rood, 
giving the result in acres, roods, and perches. 

(6) A person invests £6,534 in the 3 per Cents, at 90, and on their 
rising to 91 transfers his stock to the 3} per Cents, at 93}; how is his 
annual income affected ? 

(7) The consumption of malt in a country is 7}200,000 qrs., and the 
duty is 16«. 6d, per quarter. If the duty be reduced 30 per cent., and the 
consumption then increases 20 per cent., how will the revenue be affected ? 

(8) The sidereal year being 366 dys. 6 hrs. 9 min. 9'6 sec. ; and the 
tropical year 365 dys. 5 hrs. 48 min. 49*7 sec.; reduce their difference 
to the decimal of a sidereal year. 

(9) After a certain number of men had been employed on a piece of 
work 24 days, and had half finished it, 16 men more were set on, and 
the remaining half was completed in 16 days; how many men were 
employed at first, and what was the whole expense of the work at Is. 6d, 
a day per man ? 

(10) Multiply 13 ft. 7 in. by 9 ft. 3 m., and the product by 2 ft. 5 in. ; 
and express the result in cubic ft, cubic in., and the firactional part of a 
cubic in. 

H 2 
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(11) A room ib 34 ft. 8 in. long, 13 ft. 6 in wide, and 10 fb. 9 in. high. 
Find the cost of papering it with paper 1 ft. 10 in. wide, at 6d. per yd. ; 
and of carpeting it with carpet | yd. wide, at 35. 4|<:?. per yd. 

(12) Keduce ?^ii?? of 222 of -Od of -254 to a vulgar fraction in its 
^ ^ -0141 ^ 

lowest term. 



OXFORD LOCAL EXAMINATION. 
May 29, 1866, from 10 a.m. to 12« 

- Abithhetic (Juniors), 

(N.B. — Every candidate is required to satisfy tlie ex- 
aimners in this paper. Attention should be paid to spell- 
ing and handwriting. 

No credit wiU be given for any answer, the full working 
of which is not shown.) 

ExEBCiSB LXXTTT. 

(1) Subtract two thousand and fifty from forty-one thousand and 
thirty-three ; then to the remainder add sixteen thousand five hundred 
and seventy-two ; and express the result in words. 

(2) Multiply 3003 by 79000. Divide 10897080 by 120, and 61488703 
by 567. 

(3) Find the sum of £200 135. 2id., £23 6«. 1|<?., £196 95. ^(i., 
£8 105. Old., and £127 25. 5d. 

(4) Subtract £21 ll5. lift?, from £25 165. 4<?. 
(6) Write out the table of Troy weight. 

(6) Multiply 2 dwts. 2 grs. by 101 ; and divide 10 tons 8 cwt 3 qrs. 
11 lbs. 12 oz. 16 drs. by 69 

(7) How many days are there altogether in the months of February, 
March, April, May, June, and July, in leap year ? 

(•8) Find the number of cubic inches in 1 c yd. 24 c. ft. 760 c. in. 

(9) What is the price of beef per lb. when 4 cwt. may be bought for 
16 guineas ? 

(10) A person rides a distance of 78 miles in 13 hours ; how long 
would it take him, travelling at the same rate, to accomplish a journey 
of 60 miles ? 
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Maj 30th, 1866, from 2 to 5 f.m. 

AsiTHMBTZc (Juniors) Higher Pafbb. 

EXBBCISB LXXIV. 

(1) If 53 chests of tea, each weighing 3 qrs. 19 lbs., cost £749 12tf. Zd^ 
what is the cost of 17 lbs. ? 

(2) Find the simplest fbrm of the expression 

(S) Mnlfiply 1*00025 by 2400; divide 3075 bj -125; and find the 
▼alue of -15^0 x -472 +21 

(4) Beduce } of 4 oz. 19 dwts. to the decimal of 2| of 16 dwts. 21 grs. 

(5) If the interest on £125 for 3 years be £13 2«. 6d., what will be 
the interest on £200 for 5 years at the same rate (simple interest) ? 

(6) What is the rent, at £1 IZs. per acre, of a rectangular field, of 
wMdi the length is 1 far. 20p., and the breadth IOf. 1 yd. ? 

May 29th, 1866, from 10 a.m. to 12. 

Abithmbtic (Seniors), 

ExsaciSE LXXV. 

(1) How many grs. Troy are there in a mass of metal weighing 
Icwt 1 qr. 2 lbs. llf oz.? 

(2) Divide £21544 14^;. 2^. by 97. 

(3) Find (by Practice) the ^Dta^ 1 qr. 2 bus. 2 pks. at £29 16«. 6d. 
a bushel. 

(4) Express in their simplest forms : 

(i)iill- (2)3i+(\::M|. 

(5) Add together ^ of £5, f of £9 ISs. 2|(£., and ^ of 28. 6d, 

(6) Divide 12150138 by 2*023, and -000072072 by *000012. 

(7) Reduce 4 oz. 7 dwts. 12 grs. to the fraction of 5 oz. Troy, and 
lis. 7id. to the decimal of £5. 

(8) Find the fraction corresponding to 1*01, and divide 27*36 by 
3*109. 

(9) If a cubic ft. of marble weigh 2*716 times as much as a cubic ft. 
of water, find the weight of a block of marble 9 ft. 6 in. long, 2 ft. thick, 
supposing a cubic ft. of water to weigh 1000 oz. 

(10) It is found that 1296 bricks (the exposed surface of each brick 
measuring 9| in. by 4| in.) have been employed in paving a certain 

H 3 
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court-yard ; how many tiles 6 in. square would be required for a paTe- 
ment one-ninth of the size ? 

(11) Define present value and discount. Which is the better stock 
for inyestment : the 3J per Cents, at 92|, or the 3| per Cents, at par ? 



CAMBRIDGE LOCAL EXAMINATION. 
December 12th, 1865, 9 to 11 a.m. 

Ahithmettc, Pabt I. {Juniors). 

(N.B. — Every candidate is required to satisfy tlie ex- 
aminers in the first part of this paper. The whole working 
of the sums is to be sent np ; answers without the working 
will not do.) 

EzBSciSB LXXVL 

(1) Add up 12 3 4 5 

6789 1 
23466 
7 8912 
34567 
89 123 
45678 
91234 



and subtract two hundred and twenty thousand and seventy-six from 
the sum. 

(2) Multiply 2468 by 3057, and divide the product by 3702. 

(3) Add together | and | ; also subtract \ from | ; and divide the 
sum by the diflference. 

(4) Eind the cost of 27 tons of coal at 17«. ^d, per ton ; also of 12 
tons at £1 2«. %d. per ton, and of 11 tons at 19«. 4(f. per ton, and add 
up the whole cost. 

(5) Find (by Practice) the cost of 65 rods of park paling at £2 78. 
^er rod. 

(6) If 18 gallons of beer cost £l U., what is the cost of 11 pints ? 
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Pabt XL 

(7) Divide 10*8528 by 1*02; and express the quotient as a vulgar - 
Action. 

(8) A square field contains 3a. 1b. 13f. 5| yds.; find the length of 
each side. t 

(9) Find the present worth of :S325, due 12 moiltha hence, at ^ per 
cent, per annum. 

(10) The produce of a field of wheat yielding 4 qrs. per acre is worth 
j£l48, when wheat is at £3 per qr. ; what will the produce of the same 
field be worth when the yield is 5 qrs. per acre, and wheat is at 508, 
per qr. ? 

(11) 3 partners invest £3000, £1200, and £2000 respectively, in a 
common business, and at the end of a year the profits are £744 ; what 
will be the share of each partner ? 

(12) A man spends every year one-tenth of his income, and invests 
the rest in annuities, at the rate of £90 for every annuity of £3 ; 
supposing his income £1000 a year to begin with, what will it be at the 
end of 4 years ? 

(13) Find the value of a balk of timber 39 ft. 6 in. long and 3 ft. 7 in. 
thick each way, at 28, 6d. per cub. ft. 

December 12th, 1865, 9 to 11 a.m. 
Arithmetic, Fast I. {Seniors), 

EzEBCisB LXXYn. 

(1) Multiply 3879 by 42. 

(2) Show that the sum of 81459 and 54306 is equal to 5 times their 
difiference. 

(3) Show that there are the same number of farthings in £59 128, lj<f. 
as there are pounds in 25 tons 10 cwt. 3 qrs. 19 lbs. 

(4) A grocer buys 572 lbs. of tea at 28, 2^. a lb., and sells them at 
28, 6d, a lb. ; what does he gain by the transaction? 

(6) Add together | of J of 8| and i of f . 

(6) Extract the sq. root of 47039. 

(7) If 18 yds. of cloth cost £15 10*. 6<?., how much will lift, cost? 

(8) Find how much 2 cwt. 1 qr. 21 lbs. of pepper will cost at 
£66 4ff. a cwt. 

(9) Add together '412 and -083, and subtract your re^uh from -51. 

(10) Divide -00307326 by 3013. 
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(11) Aflsuming that a cubic m^tre cootains lObO litres, and tliata 
mitre contains 39*4 in., find tlie number of cubic in. in a litre. 

(12) Add together '0625 of 2«. Sd. -^ of 2s. 7^., and '8375 of £1, 
and reduce the result to a decimal of £7, 

(13) Find the simple interest of £612 lOs. for 6 years, at 3J per cent. 

(14) Explain the principle of the common system of numerical notation. 
Multiply 102 by 31, giying the reasons for the several steps. 

Paet II. 

(15) What fraction of ^ of £S 19«. 9d. is equal to f of £1 2«. ? 

(16) Find the discount on £237 I0«. paid 2 years before it becomes 
due at 7 per cent, simple interest. 

(17) Assuming that an express train runs 40 miles an hour, and an 
ordinary train 30 miles an hour, and that the express £are is |</. a mile 
more than the ordinary ; find how much an hour a man's time is worth 
if it cost him the same to travel by the one as by the other. 

(18) A man invests £153 14«. 4td. in the 3 J per Cents, at 92, and 
£184 128, 6^. in the 2| per Cents, at 85 ; show that he will receive the 
same income as he would have received had he invested the whole sum 
in the 3 per Cents, at 90. 



MODE OF CALCULATING INTEREST IN POST 
OFFICE SAVINGS* BANKS. 

As the system of Post Office Sayings* Banks lias extended 
so rapidly during the last few years, that there is now 
scarcely a village of any size in the United Elingdom but 
what furnishes a certain number of depositors, it may not 
be out of place to note here the amount of interest allowed 
by these banks, and the manner in which it is calculated. 
At present, the rate is £2 lOs. per cent, per annum; but it 
is not improbable that, at some future date, the Gt)yemment 
may see fit to grant a more liberal allowance. 

(1) 2^ per cent, being exactly ^d. per pound per calendar 
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month, it is easy to calculate tlie amount of interest due on 
any particular sum by aUowing a halfpenny for eveiy 
complete pound which has been deposited for a whole 
calendar month. 

(2) No interest being allowed on sums under £1, or 
on sums which have not been deposited for one clear 
calendar month. 

Thus, a person depositing £10 on the 28th December, 

1864, and closing his account on the 3rd October, 1865, 
would receive 3*. 9cZ. for interest, viz : 

(A) Interest on £10 for 1 calendar month » 10 halfpence x 9 (No. of 
months) = 90=46 pence or Zs, 9d. 

(B) If from the same account we withdraw £2, on the 2nd August, 

1865, the interest due when the account was closed would amount to 
Zs. 7d., viz. 

Interest on £10 for 7 calendar months =70 hal^ence. 
„ „ £o „ 2 „ „ =16 ,, 

2)86~ 

12)43" 

3^. 7d. 

(3) When deposits and withdrawals are made in the 
same month, the following rules should be obstferved in the 
computation of interest : 

When the deposit precedes and is larger than the with- 
drawal, interest must be allowed on the balance of the 
previous month (see example C) ; but when the with- 
drawal is larger than the deposit, the difference between 
them must be deducted from the balance due the previous 
month, and the interest computed on the result (see exam- 
ple D). When the withdrawal precedes the deposit, the 
ordinary course must be pursued (see example B). 
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(C) 





Dej 


posits. 


WithdiawftlB. 


1865 


£ 


8. d. 


1865 £ 8. d. 


Jan. 4. 


4 





Feb. 5. 2 


June 6. 


2 





July 16. 8 


July?. 


10 







Int. 





1 10 


BaL 6 1 10 




16 


1 10 


16 1 10 


Bal. 


6 


1 10 





In this example, interest is allowed on £4 in Jvlj^ as 
explained in (3). 



(D) Deposits. Withdxawals. 

1865 £ s, d. 1865 £ s. d. 

Mar. 8. 2 May 2. 1 

June 6. 3 Aug. 8. 9 

July 4. 10 

Aug. 2. 6 

Int. 9 BaL 2 9 



12 9 12 9 



Bal. 2 9 

In this example, interest is allowed on £2 in August, as 
explained in (8). 

ExEBasB LXXVnL 

(1) A depositor pays in £20 10«. on the 19th August, 1865, and doBes 
his account on the 4th November, 1866. What interest should he 
receive ? 

(2) A man makes 4 deposits : £10 on the 26th February, 1865, £10 
on the 30th March, 1865, £6 on the 20th April, 1865, and £4 on the 
22nd November, 1865 ; what is the amount of his account on the 
1st January, 1866? 

(3) A man deposits 6s. on the 20th February, 1865, 3«. on the 
1 9th March, 15s, on the 16th April, and £5 ds, on the 19th June, and 
withdraws 6s. on the 3rd October, and £2 on the 4th December in the 
same year; what balance is due to him on the 1st January, 1866 ? 

(4) The trustees of a friendly society deposit £1500 on the 25th 
February, 1866, and withdraw £1000 on the 3rd November, 1865, 
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and on the 2nd January, 1866, they give notice to close their account ; 
what is the amount due to them ? 

(6) A man deposits lOs, on the last day of eveiy month, beginning on 
the 31 st Januaiy, 1863. What will be the balance due to him on the 
l8t Januaiy, 1867, if he withdrew £5 at Christmas, 1866 ? 

(6) A person deposits £30 on the 23id December, 1865, and £30 on 
the 3rd Januaiy, 1866. What wiU be the balance of his account on the 
1st Januaiy, 1868, if he withdrew £10 in June, 1867 ? 

(7) A traveller makes 8 deposits of £10 each : the first at Brighton, 
on the 20th July, 1865, the second at Glasgow, on the 17th August 
1865, the third at Belfast, on the 28th October, 1865, and withdraws 
£12 at London, on the 3rd November, 1865. What will be the balance 
of his aooount on the 1st Januaiy, 1866 ? 



ANSWERS 



TO 



LUPTON'S ARITHMETIC. 



LONDON : 
LONGMANS, GBEEN, AND CO. 

1867. 



ANSWEES 



TO 



EXAMPLES 



EXEBdSB L 



Four thousand and sixteen. Three hundred and sixty thousand and 
thirteen. Twenty millions thirteen thousand six hundred and forty- 
five. Six billions three hundred and forty thousand and five millions 
seventeen thousand and thirty-four. Four thousand millions seven 
thousand six hundred and forty-three. (Thirty millions and one. Eight 
trillions one hundred and thirty thousand six hundred and forty 
billions one thousand seven hxmdred millions six hundred and thirty- 
four thousand and one. Ninety millions one hundred and five thousand 
and three. Seventy-seven millions five thousand and three. Six 
hundred and seven thousand and thirty-five. 

603050. 7003040. 840020. 10004008. 800000X002. 1102070050. 
401301. 200008011. 400000510. 70103. 



(1) 201192. 

(4) 9711786. 

(7) 62523607. 

(10) 1604965241. 



EXEBCISB n. 

(2) 10902590. 
(5) 18578995. 
(8) 146071795. 
(11) 2569286034. 



(3) 14251814. 
(6) 154832864. 
(9) 1788591628. 
(12) 2689134309. 



EXBBCISB III. 



(1) 12211112. 
(3) 2522848716973. 
(5) 4354973319789. 
(7) 20432125143859947338. 
(9) 37244818289397. 
(11) 13949675870177998. 



(2) 

(4) 

(6) 

(8) 
(10) 

(12) 

I 



2244174440220. 

93751715310998. 

418969675560764269 

60091409370679. 

8070599951547380. 

2801416884358187578. 



u 



ANSWEBS TO EXAMPLES. 



(1) 39898048. (2) 
(4) 888888888. (6) 
(7) 419360787288. (8) 
(10) 2264188452998. (11) 
(13) 1702755260372808. 
(15) 143161888947. (16) 
(18) 1781905039614. (19) 



Exercise IY. 

1637715. 
5526950247. 
15215907. 
18006542431134. 

536213108705. 
22169054828. 



(3) 2175139892. 

(6) 4024370231295. 

(9) 1316909736. 
(12) 474962963344002. 
(14) 574504650325. 
(17) 7661423925262. 
(20) 6119338474170. 



(1) 44679128. 

(4) 5975047-4. 

(7) 7254200-31. 
(10) 98117142-25. 
(13) 925671. 
(16) 24561. 



Exercise Y. 

(2) 312747928. 

(5) 497651-5. 

(8) 132694-19. 
(11) 651784-9. 
(14) 523475. 
(17) 956475. 



(19) 8297561. 



(3) 36194372. 

(6) 283572101-4. 

(9) 1310782-65. 
(12) 64546918-47. 
(15) 789648. 
(18) 1794353. 
(20) 42587532. 



ExsRasE YI. 



(1 
(3 

(6 
(7 

(9 

(11 
(13 

(15 

(17 
(19 
(21 
(23 
(25 
(27 
(29 
(31 
(33 
(35 
(37 
(39 



1808 fiirihings. 

35519 fSurthings. 

143027 threepenny pieces. 

545593515 farthings. 

443 1 55472 fotopenny pieces. 

12384200 pence. 

14366 drams. 

37529 ounces. 

314172133518 ounces. 

32413 grains. 

135983 grains. 

30339716 grains^ 

8252 feet. 

93379083280 feet. 

7686527001 square feet. 

2279 pints. 

259400 cubic inches. 

2659 inches. 

3475559 inches. 

410520 hours. 



(2) 8561 halfpence. 

(4) 1260000 pence. 

(6) 39640104 halfpence. 

(8) 22518480 fiirthiugs. 
(10) 480000018 farthings. 
(12) 7844 drams. 
(14) 3680659 drams. 
(16) 72805374 drams. 
(18) 10052 grains. 
(20) 1012973333180 grains. 
(22) 210933 grains. 
(24) 6154991396 grains. 
(26) 1611390 inches. 
(28) 223715510 square feet 
(30) 575 pints. 
(32) 1200025517 pints. 
(34) 2505610 cubic inches. 
(36) 30766 inches. 
(38) 271732 seconds. 
(40) 107291352988816 seconds. 



ANSWERS TO EXAMPLES. 



lU 



EXEBCISB VII. 



(1) £60 08. lOfi. 

hlf.<<!rwiu d. 
(3) 15545 7i. 

(5) £7140 5«. lOid. 

(7) £296914179 135. lOd. 

guineas 8. d. 

(9) 6899487843 2 6|. 
gnineM 8. d. 
(11) 1416309581 4 OJ. 



(2) £9003 78. 0|<f. 
guineas 8. d. 
(4) 1850 13 3J. 

(6) £183905171 4tf. ^. 
(8) £625000006 5^. 

guineas 8. d. 
(10) 157603265 3 1. 



(12) £3806644695 98. 2li. 

guineas s. d« 

(14) 162933785831 15 0. 

half-crowns s. d. 
(16) 31244824 1 8|. 

crowns 8. d. 
(18) 3649128 1 2). 

556554 cwt. 1 qr. 10 lbs. 11 oz. 

759765338 tons 16 cwt. 2 qrs. 16 lbs. 6 oz. 1 dr. 

165174 cwt. 3 qrs. 14 lbs. 15 oz. 11 drs. 

551146 tons 7 cwt. 2 qrs. 10 lbs. 

12745 tons 5 cwt. qrs. 7 lbs. 4 oz. 

13329 tons 14 cwt. 2 qrs. 10 lbs. 4 oz. 15 drs. 

1029428 qrs. 12 lbs. 14 oz. 10 drs. 

2182462917309 lbs. oz. 4 drs. 2 scr. 9 grs. 

1462376 lbs. 8 oz. 19 dwts. 1 gr. 

159464977 oz. 1 dwt. 17 grs. 

133407439 lbs. 2 oz. 3 dwts. 

473661 fur. 3p. 1 yd. ft. 11 in. 

53686 mis. 7 fur. 34p. 5 yds. 1 ft. 2 in. 

7400 mis. 7 fur. 26f. 5 yds. 1 ft. 10 in. 

314599 leagues 1 ml. 6 fur. 26f. 4 yds. 1 ft 

6632a. 1b. If. 6 yds. 4 ft. 128 in. 

31640a. 3b. 35p. Ill yds. 

1555a. 3b. 34f. 9 yds. 8 ft 41 in. 

40028846 Ids. 2 qrs. 5 bus. 1 pk. 1 gal. 8 qtfl. 

4 yrs. 8 mo. wks. dys. 21 hrs. 33 min. 9 sec. 

501 yrs. 10 mo. 2 wks. 1 dy. 23 hrs. 7 min. 4 sec. 

33257 yrs. 8 mo. wks. 1 day 13 hrs. 31 min. 8 sec 



(13) £3929863860 6«. 9^;. 

■eretn-fihilling pieces s. d. 
(15) 1349046532 4 lOf. 

crowns 
(17) 3287502. 

(19 

(20 

(21 

(22 

(23 

(24 

(25 

(26 

(27 

(28 

(29 

(30 

(81 

(32 

(83 

(84 
(85 

(36 

(87 

(88 

(89 

(40 



(1) £542 28. 7ld. 
(4) £6759 178. S^d. 
(7) £116862 188. 7d. 



Exsrcisb Vm. 

(2) £1334 78. 5^. 
(5) £3466 38. ild. 
(8) £89951 Z8. 7d. 
i2 



(3) £1054 178. qd. 
(6) £112590 18a. l^d, 
(9) £11065 ll8. Bd. 



IT 



ANSWERS TO EXAMPLES. 



(lo; 

(13] 
(16] 
(18] 
(19] 
(20] 
(22] 
(24) 
(26] 
(28] 
(30] 
(32] 
(34] 
(36] 
(381 



i:i3066 \6s. Id. (11) £140677 19«. 81^. (12) £143240 4«. 11^. 
£899997 Is. l^d. (14) £2826612 158. 9}d.ll6) £3469061 68. Sd. 
£3665984 9«. Zd. (17) 39 tons 11 cwt 2 qrs. 3 lbs. 4 oz. 15 dxs. 
42 tons 9 cwt. qrs. 8 lbs. 15 oz. 14 drs. 
35 tons 14 cwt. 3 qrs. 17 lbs. 2 oz. 8 drs. 



48 oz. 3 dwts. 10 grs. (21 

38 oz. 18 dwts. 19 grs. (23 

5 oz. 3 drs. scr. 1 gr. (25 

21 qts. 1 pt. 3 gills. (27 

29 qts. 1 pt. 2 gills. (29 

97 hrs. 41 min. 58 sec. (31 

187p. 3 yds. 1 ft. 8 in. (33 

28 for. 25 yds. ft. 3 in. (85 

111 yds. 2 qrs. 8 nls. J in. (37 

771 mis. 488a. Ob. Of. (39 



5 lbs. 6 oz. 3 dwts. 13 grs. 

47 drs. scr. 16 grs. 

4 oz. 7 drs. scr. 8 grs. 

24 qts. pts. 2 gills. 

1 12 hrs. 3 min. 5 sec. 

51 hrs. min. 5 sec 

97 mis. fur. 35p. 4 yds. 1 ft. 

54 ells qrs. 2 nls. IJ in. 

171 ells. 3 qrs. nk. J in. 

198 mis. 609a. 1278 yds. 6 ft. 



(40) 2446a. 2513 yds. 8 ft. 4 in. 



(i; 

(7; 

(lo; 

(13] 
(16) 
(19] 
(22] 
(24) 
(26] 
(28] 
(30] 
(32J 
(34] 
(36) 
(38] 
(40] 



£23 l8. 9d. 
£7 16s. IJef. 
£28 Is. lid. 
£84 128. Oid. 
£200 17«. 8^. 
£3960 Os. 9id. 



EXBBCISB IX. 

(2) £1 35. lOd. 

(6) £8 lis. Sid. 

(8) £35 Ids. Oid. 
(11) £89 9s. Ojrf. 
(14) £500 9s. Old. 



(3) £6 9*. Oj(£. 

(6) £19 IBs. Hid. 

(9) £67 14«. 6}rf. 
(12) £100 Is. 7id. 
(15) £896 ISs. lOld. 



(17) £14188 ISs. lOid. (18) £8880 18a. l^d. 



£87320 15«. 5d. (20) £97854 18«. I^d. (21) 1 lb. 10 oz. 13 drs. 



1 qr. lbs. 10 oz. 14 drs. 

oz. 6 dwts. 9 grs. 

lbs. 5 oz. 18 dwts. 23 grs. 

oz. 2 drs. scr. 8 grs. 

9 yds. ft. 2 in. 

43 miles 3 far. 38p. 

5 yds. 2 qrs. 3 nls. 

40a. Ob. 18p. 

9a. Ob. 30p. 



(23) 4 lbs. lloz. 10 drs. 
(25) 3 oz. 1 dwt 18 grs. 
(27) oz. 1 dr. 1 scr. 18 grs. 
(29) 6 oz. 1 dr. 1 scr. 
(31) 10 miles fur. 8p. 
(33) 2 yds. qrs. 2 nls. 
(35)' 9 yds. 1 qr. 2 nls. 
(37) 43a. 1b. 36p. 
(39) 5 qrs. 3 bus. 2 pks. 
(41) Ogals. 2 qts. Opts. IgHI. 



bus. pks. gals. 2 qts. 

(42) 65 hrs. 10 min. 48 sec. 

<43) 1 ton 15 cwt. 2 qrs. 26 lbs. 9 oz. 15 drs. 

(44) 1 lb. 9 oz. 15 dwts. 22 grs. 

(45) 2 lbs. 5 oz. 5 drs. 2 scr. 16 grs. 

(46) 1 ml. 1 fur. 36p. yds. 2 ft. 9 in. 

" '^ Ids. 3 qrs. 5 bus. 2 r»ks. 1 fial. 3 qts. pts. 



ANSWERS TO EXAMPLES. 

(48) 2a. 2b. 35p. 3 sq. yds. 8 ffc. 127 in. 

(49) 8 yrs. XO mo. 2 wks. 3 dys. 19 hrs. 56 min. 19 see. 

(50) 1 cub. yd. 22 ft. 1379 in. 

EXEBCISB X. 

(1) ^£92 4«. 6d, (2) £117 Is. Od. (3) £148 Ids. 9|^. 

(4) ^6233 16«. Sid, (5) £431 15^. 6d, (6) £631 4>. id, 

(7) £1488 I7s, 4f^ (8) £2869 Os. lOd, (9) £3857 I2s, 1()^, 

(10) £4737 5«. 9^ (11) £7251 lis, ^d. (12) £7537 12*. 7d, 

(13) £8681 Os, id, (14) £22046 12*. Sd. (15) £19577 Ss, 11}^. 

(16) £28594 ll«.10|c?. (17) £17777 Hs. 9\d. (18) £47579 7s. 6d. 

(19) £54931 19«.5^. (20) £64728 2s, 6d, (21) £81299 4*. 9^. 
(22) £106533 5s, Od, (23) £871 17«. ed, (24) £1674 8s. 1^. 
(25) £2949 18«. ed, (26) £3667 Us. Od. (27) £5051 I7s. 9d, 

(28) £2912 6s, Od. (29) £2300 IBs. Od. (30) £9652 Os. Od. 
(31) £2022 10a. Od, (32) £5456 14*. Od. 

(83) £7746 12«. Id, (34) £11196 10*. Od, 

(36) £15925 is. Od. (36) £24102 10*. Od. 

Ih^lEBCISB XI. 

(1) £36082 Os. 7K (2) £1262 6«. Sd. (3) £3053 95. 2^. 

(4) £6049 135. dd. (5) £10338 135. id. (6) £17211 Us. 0^. 

(7) £99 145. Sd. (8) £1938 135. 2|€;. (9) £231 195. 4f^. 

(10) £5799 135. Old. (11) £3019 155. 6^. (12) £1564 135. 1^. 

(18) £863008 195. Of<?. (14) £66 7«. 9|<f. (15) £7448 145. 7^. 

(16) £2894 105. 6(;. (17) £139 35. l^d. (18) £914 175. 5^. 

EXEBCtSB XII. 

(1) 1541 lbs, 1 oz. 16 dwts. 16 grs. 

(2) 10585 lbs. 3oz. 9 dwts. 8 grs. 

(3) 556 lbs. 10 oz. 13 dwts. 8 grs. 

(4) 6967 lbs. 6oz. Odrs. Oscr. Ogrs. 
(6) 17 lbs. oz. 6 drs. 2 scr. 16 grs. 

(6) 583 lbs. 3 oz. drs. scr. 

(7) 4671yds. Oqrs. Onls. 

(8) 550 ells qrs. 2 nls. 1| in. 

(9) 503 yds. 1 qr. 3 nls. l|in. 

(10) 284 yrs. 10 mo. wks. 4 dys. 

(11) 138 yrs. 12 mo. 3 wks. 3 dys. 12 hrs. 

(12) 9 yrs. 4 mo. 1 wk. 4 dys. 16 brs. 

(13) 4118 tons 1 cwt. 2 qrs. 8 lbs. 

i3 
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(14) 44 tons 16cwt. Oqrs. 22 lbs. 10 02. 

(15) 7 tons 2 cwt. 2 qrs. 2 lbs. 1 oz. drs. 

(16) 1877 gals. Oqts. 1 pt 3 gills. 

(17) 1138 Ids. Iqr. Obus. Spks. 

(18) 1282 qrs. 4 bus. pks. gals. 

(19) 109888 cub. yds. 21 ft. 423 in. 

(20) 16635 cub. yds. 2 ft. 936 in. 

(21) 11150 cub. yds. 25 ft. 600 in. 

(22) 4142 mis. 2 fur. 27p. 1 yd. 1 ft. 6 in. 

(23) 992 mis. 1 fur. 27f. 3 yds. 2 ft. 6 in. 

(24) 14 mis. 6 for. 17p. 2 yds. ft. 2 in. 

(25) lA. 2b. 8p. 11 yds. 2 ft. 108 in. 

(26) 456a. 1b. 26p. 15|ydB. 

(27) 23157a. 1b. 20p. 

ExBBdSB XIII. 

(I) £16 18«. 9d, (2) £1680100 Ids. lid, 

(3) £176 8^. lid, (4) £186 3^^. 3?^. (5) £117 8tf. 6|c/. 

(6) £8 12*. lid. (7) £630 18«. S^d. (8) £658 I85. 8|tf. 
(9) £7 15*. did. (10) £7 1*. Id. (11) £3 14*. 9d. 

(12) £6 8*. id. (13) £24 9*. Oirf. (14) £2 19*. 9jt?. 
(15) £454 10*. 5ld. (16) £779 195. If^. (17) £4 16«. 9d. 
(18) £8 7s. Od. (19) £10 4*. 7d. (20) £8 65. 1^. 
(21) £5 11«. 3c;. (22) £1280 15*. Sd. (23) £4 4«. 7^. 
(24) £2 18*. 9^. (25) £36 0*. l^. (26) £40 18*. 3^^. 
(27) £57 6*. 2ld. (28) £78 9*. 9ld. (29) £40 16*. 6d. 
(30) £70 10*. 6ifZ. (31) £3 2*. ^d. (32) £10 3*. 6J(^. 
(33) £40 10*. 9^. (34) £60 10*. 6d. (35) £100 14*. 6d. 
(36) £500 16*. 6ld. (37) £1 6*. 6irf. (38) £2 10*. 2^. 
(39) £5 12*. Sd. (40) £20 10*. 6rf. (41) £329 0*. 2d. 
(42) £33 12*. Old. (43) £1299 1*. Zd. (44) £100 11*. lljcf. 
(45) £753 3*. 2d. (46) £14 2*. lid. 

EXEBCIBB XIV. 

(1) 9 lbs. 11 oz. 5 dwts. (2) 17 lbs. 2 oz. 19 dwts. 

(3) 3 tons 13 c^vt. 1 qr. 4 lbs. (4) 7 tons 19 cwt. 3 qrs. 27 lbs. 

(0) 12 lbs. 7 oz. 5 di's. 2 scr. (6) 5 lbs. 2 oz. 7 drs. 2 scr. 

(7) 5 mis. 6 fur. 8p. (8) 7 yds. 2 ft. 5 in. 
(9) 21a. 3b. 15p. (10) 3a. 2e. 19p. 

(11) 4yds. 3 qrs. 1 nl. (12) 3 cub. yds. 8ft. 171 in. 

( 1 3) 2 bus. 3 pks. 1 gal. 2 qts. (14) 3 qrs. 7 bus. 2 pks. 1 gal. 2 qts. 
no) months wks. 1 dy. 16 hrs. (16) months wks. dye. 22 hrs. 



INSWEES TO EXAMPLES. 



▼U 



(1) £1 158. Od. 
(4) £5 168. Sd, 
(7) £9 78. ed. 
(10) £70 85. 6d. 
(13) £3 35. 2^. 
(16) £23 118. 9|^. 
(19) £96 28. Id. 
(22) 
(23) 
(24) 
(25) 7. 



ExEBasE XV. 

(2) £6 68. %d. 
(6) £2 125. U. 
(8) £42 25. 6d, 
(11) £7 65. l\d. 
(14) £14 25. 2.^. 
(17) £17 45. ^d. 
(20) £1 65. 7K 
tons 17 cwt-. 3qr8. 
2 mis. 3 fur. 20p. 3 yds. 2 ft. 6 in. 
lA. 2b. 15p. 6 yds. 7 ft. 26 in. 
(26) 6. (27) 6. 



(3) £3 135. Ad. 
(6) £12 165. Qd, 
(9) £50 105. IQd. 

(12) £100 85. Ud. 

(15) £8 65. 6^. 

(18) £12 95. 2|^. 

(21) 31bs. 7oz. 15dwt8. 



(28) 17. 



(3) £45 175. U. 

(6) 2,836809,240557. 

(9) £316 65. Z\d. 
(12) Loss £231 185. IQd. 
(15) £191 165. Od. 
(18) £306 85. U. 
(21) £1169 25. ^Id. 
(24) £3 165. id. 
(27) £4 25. 4jrf. 



EXEECISB XVI. 

(1) £480 135. id. (2) £1 125. Od. 

(4) £734 15. Od. (5) £694 155. id. 

(7) £12 05. Od. (8) £19 05. lOt^. 

(10) £434 ll5. lOld. (11) £31 IO5. 0^. 

(13) £206080. (14) £24 II5. Od. 

(16) Loss £1 185. id. (17) £8 85. Od. 

(19) £23 135. bd. (20) £8 145. Ofrf. 

(•22) £260 125. lid. (23) £1851 l5. Zd. 

(25) Gains £1 55. 7^. (26) £0 II5. 2\d. 

(28) 2nd carriage cost £234 IO5. %ld. ; gain £6 195. ^d, 

(29) £31 115. Id. (30) £18 175. id. (31) 632 quarters. 

(32) £21 125. Od. ; £16 25. Od. ; £16 25. Od. ; £16 25. Od. 

(33) 16. (34) 5 hours. (36) £117 O5. Od, 
(36) £0 05. Z\d. (37) Gain £4 155. Od. 

(38) 826 Eng. ells 2 qrs. 2 nls. 

(39) 10 tons 7 cwt. 2 qrs. 12 lbs. 3 oz. 7 drs. (40) Saves £2 125. \d, 
(41) Gain £0 I85. O^^. (42) Saves £21 135. i^. 

(43) £87 175. Zld. (44) £70 55. ^d. 

(45) £383 75. Od. (46) 20. (47) £516 155. id. 

(48) 2916392420 mis. 3 for. 4p. 2 yds. 1 ft. 3 in. 

(49) £2987 O5. Od. 

(50) A man's share, £72 135. Od. ; a woman's, £24 45. Od» ; a child's, 

£6 l5. \\d. 



TIU 



INSWEBS TO EXAUFLES. 







ExBBCiaB XVU. 




(1) 118. 


(2) 213. 


(3) 31. 


(4) 37. 


(6)1. 


(6) 41. 


(7) 71. 


(8) 83. 


(9) 89. 


(lO) 87. 


(11) 91. 


(12) 97. 


(13) 101. 


(14) 103. 


(16) 107. 


(16) 109. 


(17) 833. 


(18) 283. 


(19) 41. 


(20) 293. 


(21) 483. 


(22) 837. 


(23) 271. 


(24) 787. , 


(26) 983. 






EXEBCISB XVIII. 


• 


(1)^- 


(2)-^. 


(3)»ja. 


(4)-^. 


(6)-W- 


(6)-W-- 


CDW- 


(8)-^. 


(9) ■^*^. 


(10) i^. 


(11) S|4I. 


(12) s?f|l. 


(13) ^^. 


(14) '^^ 


(16) SfS^. 


(16) igfl. 


(17) ^. 


(18) ifp. 


(19) afgs. 


(20) 4^?- 


(21) 4SJ1. 


im-^w^ 


. (23) i^F. 


(24) 2fi|4. 


(26) J^yo.. 






ExEBasB XIX. 




(l)4f. 


(2) 9J. 


(8) 1% 


(4) 86|. 


(6) 13*. 


(6) 21. 


(7) 22^. 


(8) 71^. 


(9) 64,^. 


(10) 10^. 


(11) lOOUJ. 


(12) 102^. 


(13) 104^. 


(14) 89^. 


(16) 101. 


(16) 17^. 


(17) 13SJf. 


(18) 10|f. 


(19) 62^. 


(20) 78^. 


(21) 197^. 


(22) 104^. 


(23) 192ffS. 


(24) 62^. 


(26) 19JJi5. 






EXEBCISB XX. 




(1)» 


(2) J. 


(3)H- 


(4)i. 


(6)!i- 


(6)i. 


(7)i?. 


(8)il- 


(9)|. 


(10) A. 


(ll)ll> 


(12) f. 


(18) A- 


(14) &. 


(16) 4?. 


(16) &. 


(17) &. 


(18) M- 


(19) if. 


(20) if. 


(21) |. 


(22) «. 


(23) «. 


(24) J|. 


<26) If. 


(26) |. 


(27) |. 


(28) f. 


(29) ii. 


(30) |. 


(81) ^■ 


(32) ii. 


(88) H. 


(34) *. 


(86) if. 


(86) A. 


(87) f 


(88) iJ. 


(89) A- 


(40) IJ. 






EXBBCISS Xid. 




(1)J- 


(2)li. 


(3)1- 


(4) If. 


(6) J. 


(6) J. 


(7)i. 


(8)6. 


(9) 3J. 


(10)1. 


(11) J- 


(12) |. 


(18) 196. 


(14) 1. 


(16) 9. 


(16) If. 


(17) 8^. 
(21) 4i. 


(18) 3^. 


(19) 17|. 
(22) 41|. 


(20) 6. 



ANSWERS TO EXA.MPLES. 



IX 



(1) 48. 

(6) 63. 
(11) 144. 
(16) 1260. 
(21) 864. 
(26) 2736. 
(31) 360360. 
(36) 7660. 



(2) 76. 

(7) 24. 
(12) 176. 
(17) 14280. 
(22) 6400. 
(27) 6040. 
(32) 720. 
(37) 36000. 



EXBBCISB XXII. 

(3) 86. (4) 36. 

(8) 132. (9) 900. 

(13) 624. (14) 2940. 

(18) 480. (19) 1080. 

(23) 39600. (24) 1260. 

(28) 3240. (29) 3780. 

(33) 30240. (34) 1260. 

(38) 10080. (39) 76600. 



(6) 720. 
(10) 780. 
(16) 720. 
(20) 960. 
(26) 2016. 
(30) 97020. 
(36) 1440. 
(40) 60400. 



(1) 
(4) 

(6) 
(8) 
(10) 
(12) 
(13) 
(14) 
(16) 



EXEBCISB XXUI. 

6, 20, 21, 25 ^2) 40» ^6, 48, 60 .g. 676^^270, 660, 225 



30 
160, 135, 36, 20 

240 
180, 100, 336, 76, 110 

480 
84, 70, 77, 32, 208 
224 



60 ^ ' 720 
204, 306, 660, 17 



(5) 
(7) 
(9) 



748 
380, 96, 372, 190, 67 

456 ' 
132, 120, 140, 187, 96, 2 
330 



660, 405, 130, 160, 620, 262 .j^x 168, 525, 49 0, 3 84, 378, 385 

720 ' ^ ^ 1680 

1350, 768, 15 84, 1150, 825, 10 

2400 
3600, 2700, 5460, 3325, 7224, 7644 

8400 
1260, 896, 840, 665, 1020, 1302 

1400 
9000, 2160, 536 5, 385 0, 4788, 1146 6 
12600" 



ExBRasE XXIV. 



(1)2. 

(6) Iff. 
(11) 9^. 
(16) 13i. 
(21) 3^. 
(26) 3,V 



(2) IJ. 
(7)4i. 
(12) 15^. 

(17) 
(22) 

(27) 

(31) 77IJ. 



J.S3 
81 



(3) 

(8) 
(13) 

(18) 

(23) 

(28) 



717 

313 

4^ 

019 



(9) 10^. 
(1*) 10^. 

(19) *it- 
(2*) 18iJ- 
(29) 16AV 
(32) 66,^. 



(«)3!SS!- 
(10) 8&. 

(15) 24. 

(20) S^. 

(25) If?. 
(80) 2^. 



ANSWERS TO EXAMPLES. 



Exercise XXV» 



(1) A; A; &• (2) ^V; i|; A- W I'" ^'^ ^i- 

W IsV; 7??; li. (6) 12^; 6|; 3}?|. (6) 4J§; 8i|r 16||. 

(7) 1&; H- (8) 1^. (9) lOH- (10) 3A. (11) §§• 

(12) 6ji. (13) U^. (14) lliJ, (15) 11^. (16) 26J. 

(17) 2}i. (18) Sg. (19) 26$. (20) 61^V 

Exercise XXYl. 

(1) U; 2|; f. (2) 6; ^; ij. (3) 7A; i^; 7|. 

(4) 6; 1|; 8|. (6) 4; 6J. (6) lOf ; IJJ. 

(7)6A;1«I- (8) 20; 21^. 

EXBBCISB XXVII. 

(1)4; i?;t; J;4;i|;i|;2. 

(2)|;2i;|; 7; 6|; 2^; 1^; l^. 

(3) I; I; i|; 4|. (4) A; A; i|i; »&• (5) 2f ; ?. 

(6) 7^; 4; 5J. (7) 6|; 3||; ^J 10; 6|; if; 4J. 

(8)|;2|; 9J; If; 3^; if; 81; 2jf. 

(9) 7; 8|; 8|; 2|; li; 3?. (10) 2^; 1*; 4§; |. 

(11)2J; A; 1;M. (12) 1||; I- (13) 15|; 6; 

(14)2|;|. (15)?;li. (16)1. (17) |. 

(18)21. (19) UxV (20)1;0. 

Exercise XXVIII. 

(1) 88. 9d.; £2 5s. ; lOs.; £l Is. ; I5s. S^. 

(2) £1 25. 6d.; £Z lOs. ; £4 85. Od. 

(3) £1 17«. 9ji.; Il5. Sd. ; £6 4a. OJ^. ; £19 13«. 2d. 

(4) £36 165. 0^. ; £16 25. 6d. ; £6 125. 8d. ; £7 195. 4d. 
(6) £6 35. 2^. ; £3 135. 2||d ; £10 I65. 7d. ; 55. 7^ 

(6) £4 65. 8||<i. ; £41 85. 0|d; £29 35. 4d.; £9 25. 4||<«. 

(7) £3 05. Zd, ; £6 I65. lOJJrf.; £2 l5. Ofd ; £18 125. l^d, 

(8) £11 65. Zd.; £2 195. 10|i^. ; 1 ton 6 cwt. 2 qrs. 18 lbs. 10 oz. 

10| drs. ; 4 cwt. 3 qrs. 8 lbs. 

(9) 5 cwt. 2 qrs. 17 lbs. 5 oz. l^drs. ; 1 ton 6 cwt 2 qrs. 7 lbs. ; 1 cwt 

8 qrs. 22 lbs. 4 oz. 6^drs. ; £11 O5. 9|<f. 

(10) 8 cwt. qrs. 2 lbs. 12 oz. 8^ drs. ; 1 lb. 8 oz. 7 drs. 1 sc. 13J grs. ; 

8 qrs. 12 lbs.; £l 195. 9^. 

(11) 366 miles 1 for. 36 pis. 6 yds. 1 ft. 0^ in. ; 4 months 2 wks. 0^ dys. ; 

3 miles 19a. 3r. ST^^p. ; 12 wks. 3 dys. 22||hrs. 
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ANSWERS TO EXAMPLES. XI 

(12) £331 168. ll|f<f.; £72 195. 9^d.; 4s. 6d.; 12cwt. Oqrs. 6^ lbs. 

(13) £1 19«. 9d.; Smiles 7 fur. 68 yds. 1 ft. 3||iii.; £S I2s. 2^,; 

63 miles 7 for. 207 yds. ft. 11^ in. 

(14) £6 2s. Ud.; 5 days 20lirs. 6 min. 41^ sec. 
(16) £5 Ss. 7ld. ; £22 lis. 6d. 

(16) £7 19«. &^. ; 1 ton 8cwt. 2qrs. ISflbs. 

EZEBCISB XXIX. 

(l)i;f. (2)t;3j. (3)2|;^. (4)|;|. 

(5) J|; 31. (6) A; 8*^ (7) A; i|- (8) 111; if- 

W H; &• (1^) A J 2f. (11) ^; |§. (12) If; ^. 

(13) 4; 8. (U)^;l^. (15)A;i|. (16) 863^; 18|. 

(17) 1^; 36. (18) 3A; J. (19) Jf; ^^1,. (20) lU; M- 

EZEBCISE XXX. 

W t' 5- (2) 5§5> §• (3) ^; iHf (*) li> A- 

(6)ia;|- (6) 2; A- (7)^;f- (8) I; J. 

(9) 7J; 2{i. (10) 1|; 3^. (11) 2ff; SJff. (12) |; ?. 

(18) 1|§; Sifs. (14) *; If. (16) ?; 2J?. (16) 1^; IJii. 
(17) 2f;^. (18)15;:^ (19) 21; f§. (20) fj; IJ. 

EZEBCISB XXXI. 

(1)3^. (2)21. (3) 11; 1. (4)11. 

(6) £633 ISs. 6f^.; 10|. (6) 211; 615. (7) £14862. 

(8) Jf. (9) I (10) £2 18*. 4<f. (11) 3^; Ij. 

(12) IJil- (13) £1 18s. lll<f. (14) 6. 

V-*-"/ 9» 8» T» 13» e> f» ♦» 5» f» T5» 8» TT» 6» 3» 9» 7» 15* 

(16) 491 yds.; £9 10s. Ifc^. (17) J. (18) |; ||. 

(19) £6 10s. 6|rf. (20) 90. (21) 2§. 
(22) {.• (23) ^. (24) f. (26) £1911. 
(26) 270. (27) 4l§dy8. (28) f. (29) 2. 

(30) 9f dys. (31) £127196|. (32) f. (83) £3 13s. 4rf. 
(34) 4. (36) 681. (36) £640. 

(37) A 9f dys.; B, 16 dys.; C, 48 dys.; A, B, and C, 6Jdys. 

(38) ft. (39) £2738 Is. lOfti.; £2261 18s. 1^ 
(40) 17,802. (41) 22fj^ min. (42) 900 guineas. 

(43) £329 8s. 10|d:. (44) 6. (46) }|. 
(46) J. (47) £16200 ; £667. 

(48) 3qr8. Ibus. 2pks. l^gal. (49) 2hrs. (60) ?. 
(61) 6 inches. (62) ^. (53) 384; £12 lis. 10l<^. 

(64) J. (66) i^; £36 18s. 42§^. (66) £276. 
(67) 2| days. (68) £3637. 



ZU ANSWERS TO EXAMPLES. 



Exercise XXXII. 



(1) -3; 1-9; 77; 119. (2) 1027; '001; -0086; "0719. 

(3) -1267; -00009; -00017; 61792. 

ExEBCiSB XXXHL 

/IN . 19 . 1 . 17 /0\ 7 . 1 2T . 11929. 0«09 

V*/ 15 » Ioo» 40 » 53' V^/ flo55» *T(5o5» ■*•■*• 400 » ^S355' 

W 7a4» ^\jre» 1^46006 » 7ggg5. 

ExsBCiSB XXXIY. 

(1) '626; -6625; -072; -432; -075; '1015625. 

(2) 1-4; -26; -0444; -03104. 

(3) 1-013671876; -189376; 716625; -0009766625. 

(4) 14-0144768; 7-073974609376. 

(5) 11-001696; -030617678126. 

(6) 1-84; -001876. (7) 2-6016625. 

EZEBCISE XXXV. 

(1) 3-6 ; 1-286714 ; 2027 ; 2-076923. 

(2) -009; 36; -308?; -8226806461612905. 

(3) -0376; 1-1571426; l-48d; 1-1076923. 

(4) 3047619; 203; -02439; -023266813953488372093. 
(6) -020408163265306122448979691836734693877661 ; 

•0188679246283; -714285; -00826446280991 7365371 d. 

Exercise XXXVI. 

/1\ 3 . B . 4 . 8 /0\ 9 SB . q 7 . 1 . 19 

/q\ 52 . 4. 017003. 1 78 ' /A\ 1875. 6625 . J.3434 . OS 

\*'/ TH* Yt ^82222 » •*^T45* \^/ 2232' 1^22? » *4555 » ^' 

(6) 2||; 3^; 6^; ^. 

Exercise XXXVII. 

(1) 36-79056. (2) 192-70900. 

(3) 26-86079. (4) 163-911647. 

(6) 27-622776. (6) 1-96638; -964132. 

(7) 2-58611; 11-446. (8) -22765; '00775. 
(9) -00059033; -0001. (10) -013333; 1-2109. 

Exercise XXXVIII. 

(1) 21-13611166. (2) 27-28314493. 

(3) 96-4439486360340. (4) -61251 ; •456931 

(5) -305797; 0015. (6) 12972996; 109-82428571. 
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ANSWERS TO EXAMPLES. ZUl 



EXBBCISB XXXIX. 



(1) 2-088; 10-8864. (2) -203133; 491-0239. 

(3) -0015364; 6074238-84. (4) -0147118; -1562648. 
(6) 2-7664; 6886. (6) -4481668; 67024. 

EXBRCISB XL. 

(1) 12-5; 6260. (2) 444911-25; 192000. 

(3) -1468 ; 2048000. (4) 4802000 ; -0004. 

(6) 40000; 360. (6) -678; 1131-896, &c. 

(7) -12; 6701-91. (8) 101200000; -00389017. 
(9) 3890170; -000976. (10) 164000000; -000479. 

(11) 537142-857141 

EXBBCISB XLI. 

(1) 1-16 ; 1. (2) -89667324 ; 6-3^53996. 

(3) 1008; 47-31540166. (4) 26-9729d90; 79-4164186. 

(6) 968-549120; 8. (6) -548076925; 73-6. 

(7) 136; 64. (8) 3-8643; 2-327. 
(9) 12-6461 ; 4-45. (10) 2-64 ; '04. 

EzEsasB XTJT. 

(1) 7s, (2) 28. 6d, (3) £2 9s, 

(4) jei27 10«. (6) 10«. Ud. (6) £1 Is. 4^. 

(7) £29 Is. Sd, (8) 17s. 1^. (9) £13 7«. 9d. 

(10) £21 3& Old. (11) 1 ton 16 cwt. 3 qrs. 

(12) 16 lbs. 12 oz. (13) 2 fur. 16p. 3 yds. Oft. lOf in. 

(14) 6 yds. 1ft. 4|m. (16) 2a.. Ob. 27p. 6 yds. 6 ft. 128ff in. 

(16) 99 sq. yds. (17) 1 gal. 1 pt. (18) 16wks.0dy8. 12hP8. 

(19) £162 Is. 9ld. (20) £34 12«. lOfc?. (21) £36 Os. 9id, 

(22) £36 I9s. 7^ (23) £1 ISs. Z^d. (24) £70 7s. 

(26) 158. 10}^. (26) £1 IBs. ^d. (27) £1 98. S^. 

(28) £16 ds. ed. (29) 3 fur. 33p. 1 ft. 9| in. 

(30) Sh. 37p. 16yds. 6ft. lllin. 

(81) 1 cwt. 8 qrs. 12 lbs. 12oz. J dr. 

(82) 7 oz. 14 dwts. lOj grs. 
(38) 1 lb. 10 oz. 4 drms. 4 grs. 

(34) 6 wkf). 6 dys. 18 hrs. 61 min. 8 sec 

(36) £6 Us. Z^. 

(86) 1 mile 2 fur. 31p. 1 yd. 2 ft Zfg im 

(37) 6JL. iB. IOp. 

(88) 7 cwt 1 qr. 26 lbs. 12 oi. 

K 



XIV 



ANSWERS TO EXAMPLES. 



(41) 95. 2\d, 

(44) is. 3rf. 

(46) £5 08, lO^d, 

(49) £76 10«. 

(62) £7 68. 

(55) £48 58. 8^. 

(58) 3 bus. 1 pk. 1 qt. |pt. 



(39) 118, (40) £136 IS8. 

(42) 11«. Oirf. (43) Ss. lOd. 

(45) 1 cwt. 1 qp. 17 lbs. 8 oz. 
(47) 108. l^. (48) £76 105. 

(50) £69 U. 7^. (51) £4 5«. 9d, 
(53) £4 135. 4d (64) £17 7«. 

(56) £9. (57) 10 guineas. 

(69) 2 mis. 18p. 1 yd. 1 ft. 3 in. 

(60) 5 oz. 3 drs. 1 scr. 10 grs. 

(61) lA.. iB. 5p. 21 yds. 5 ft;. 66$ in. 
* (62) 527 tons 13 cwt. 2 qrs. 8 lbs. 

(63) 16 wks. 4 days 13 hrs. 12 niin. 
(64) 1 qr. 3 n. 1 in. (65) 4 mis. 6p. 3 yds. 9 in. 

(66) 9 cwt. 1 qr. 20 lbs. (67) 4 cwt. 1 qr. 10 lbs. 

(68) 3fur. 21p. 

(69) 9a. 1b. 20p. 21yds. 7 ft. 71jf in, 

(70) lA.. lip. 



ExEBasE XLTTL 



(1 
(4 
(7 
(9 

(11 
(13 

(15 

(17 

(19 

(21 

(23 

(25 

(27 

(29 

(31 

(33 

(35 



•375; -7. (2) 

•184375; -16625. (5) 
11-875; 1-3032407. 
•575; 1-686728395061. 
•306875; 2-824652'*. 
•482142857; -84765625. 



51; -4625. (3) '5; -16125. 

625; 1-25. (6) -49625; 5627. 

(8) -087; -2175317460. 
(10) 3-69125; 1-61083. 
(12) -269134521484375; 2-7625. 
(14) -00634765626; 9-l4. 
2-97265625; -237939453125. (16) 06; 12-25. 
•04; -97. (18) 000003720238095; 3-4160714285. 

1-0888671875; -3482142857. (20) -640625; -4631696428571. 
-6912162?; -79365158730. (22) -8748697916; -8447916. 

(24) 1-72204861; 1-14416. 
(26) "03794177827380965. 
(28) -49005681. 

(30) -970312336512974330357142^. 
(32) -783812630687. 

(34) -13061067019400352733686. 



-375; 1-7790625. 

-70033482142857. 

•0136173797607421875. 

-41375248015873. 

•79196075. 

-362073863. 



-97060185. 

ExsBCiSB XLIV. 

(1) -38126; £1 0«. ^fd. 

(2) -0166289256198347107436; -0693; 5*^; ||g§. 

(3) 7 lbs. 14 oz. 7 drs.; -82126. 

(4) -12; -3571426; IJJ; iifi; 95. ed. 



AITSWEBS TO EXAMPLES. XT 

(5) £2 U. lOJdf. (6) -2266626; £3 lU 10|if. 

(7) 2-800699:^972474. (8) 3«. ^^i. 

(9) 7cwt. 16lbs.; 16«. 6^.; -077083. 
(10) isgf; A; -27734376. (11) Is. 6d. 

(12) ^'676 »92§. (13) 6«. 7<?. ; 28. 7d. (14) 12«. Id, 

(15) 39p. 17yds. feet 64-8 in.; -30433666. 

(16) -00030768; -641. 

(17) 3p. 9yds. 4ft 86im.; 21p. 10 in. 

(18) £1 IS8. 5^. (19) 11. (20) 798|yds. 

(21) Ss. ^.; £411 ds. Zd. (22) £6. 

(23) Id. ; -00416. (24) -0002936 ; 24 ; '70376. 

(26) £1 2«. 3^.; £66 14«. 7d, (26) £2 Is. Sd. 

(27) £2 4^.; -0008. (28) 4«. ed.; -2784693626170798898071626344. 

(29) 87-1. (30) 1 oz. 6dwts. 16grs. 

(31) 2-571426. (32) -02662; 36986301369863; -67876. 

(33) £6 Ids. 0^.; 6 yds. 3qrs. 2nl8. l|in. 

(34) -4166; -4861 ; lif ; fi; -4726. (36) £3 3«. 6dL 

(36) 3-763?S; 1-1764; 99; -06; 6-823267. 

(37) Ifup. 22p. 8yds. 1ft. lin.; 18p. 1yd. 6ft. i8in. 

(38) 2-6683. (39) £1 Os. id.; 1-936607; 

(40) 8 cwt 3 qrs. 12 lbs. 9 oz. 2f drs. (41) £218 I6s, 1^ 

(42) 2618 lbs. 13dwts. 8grs. 

(43) £1 7s. Q^d. ; £16 18*. 101|<?. 

EzERasB XLV. 

(1) 28 ft. 7 in. 4', (2) 46 ft 4 in. 8'. (3) 79 h. 4 in. 9'. 

(4) 36 ft. 6 in. 9'. (6) 81 ft. 6 in. 6'. (6) 147 ft. 10 in. 3'. 

(7) 63 ft. 6 in. 3'. (8) 62 ft. 9 in. 1'. 

(9) 108 ft 9 in. 8' 7" 6'". 
(10) 62jyds. ; £11 3«. l^d. (11) £3 3*. 11|<?. 

(12) £60 98. 7id. ; no. of stones, 868. 

(13) 247^ gals. ; 1 ton 2 cwt. 16 lbs. 2^ oz. 

(14) £7 14«. 6|cf. (16) £6 17«. 

(16) Area of path, 362 sq. yds. 7 ft. ; garden, 3071 yds. 6 ft. ; cost of 

gravelling, £4 8«. 10JJ<i. (17) £1 13*. 6}^. 

(18) 4 feet (19) 21ift. (20) £46 14*. 4^. 

(21) lllfft. (22) £4 98. ild. (23) 12a. 6p. 

(24) £451 14*. i^d. (26) £6 7*. Qd. (26) 3J feet 
(27) £4 11*. 2d. (28) 62 bullocks. (29) £4 7*. Z^. 

(30) The diflf. of area of 2 pipes, 481^^^ sq. in. ; diff. of metal, 19 cub. ft, 

875Jin, (31) £360; 164880 bricks. 

k2 



XVI 



ANSWERS TO EXAMPLES. 



(32) 36 ft. 
(35) 28. 
(38) 6614 yds. 
(41) 40-5 sq. yds. 
(44) 62-36 sq. yds. 



(33) 4|lb8. 
(36) 8-485. 
(39) 63 ft. 
(42) 3888 8q. yds. 



(34) 46-906. 
(37) 8-077 ft 
(40) 33f. 
(43) 3072 sq. yds. 



ExvRCisB XLVL 



(1) £72. (2) 

(4) £872. (5) 

(7) 13«. lOd. (8) 

(10) 246 miles. (11) 
(13) 11 tons 11 cwt 24 lbs. 

(15) £313 Us, 6d, (16) 
(17) £12576 Zs. l^d. (18) 

(20) £388 Us. ^d, (21) 

(22) 17a. 1b. 21p. (23) 

(24) £3 lU. Bd. (25) 

(26) 28 days. (27) 

(29) £21 17«. 6rf. (30) 

(32) £98 68, 6d. (33) 

(35) £22137 108, (36) 

(38) 9oz. (39) 

(41) l8. Id. (42) 

(44) Is, 6id, (46) 

(47) £8 28. 6d. (48) 

(50) Sd, (61) 

(53) lis. Sd. (54) 

(56) 28, (57) 

(69) £9637 lOs, (60) 

(62) £27 I7s, Sid. (63) 

(65) Icwt. 18 lbs. (66) 

(68) 68, Sd, (69) 

(71) ls.^d. (72) 
(74) 1320 strokes ; 86iiiin. 

(76) 28700 bricks. (77) 

(79) £51 Ss. Sd. (80) 

(81) £4. (82) 

(84) £3 ISs. Sd. (85) 

(87) £6 108. (88) 

(90) 68. (91) 

(92) 3 his. (93) 



6 months. 
20 weeks. 
60 weeks. 
£79 68. Sd. 



(3) 82 cwt 
(6) 6d, 
(9) 128, Sid. 
(12) ISs, 2li. 
(14) 30yd&2ft4}i]L 

22 dys. 20 bn. 32 min. 

8022 gHls. (19)3«. 6f<f. 

£1310 28. Sd. 

£20 I98,6d. 

271 qrs. 1 pk. 1| galls. ; £361 Ss. l|<f. 



273a. 1b. 
44 sacks. 
1 yd. 9 J in. 
£24. 

£2964 Us. Sd. 
£91 Us. Sd. 
£1071 2s, Sd. 
£187 Ss. \\\d. 
£3 ISs. Ad. 
£1905 2s. 0\d. 
Ss,^, 
£8 ISs. Ad. 
£362 7s. 9d. 
As. 2d. 
£766 10*. 
£154 ISs. Hid. 

£4099. 



(28) 68. 

(31) £3 17*. lOd. 
(34) 68 yds. 3| in. 
(37) £170 13*. Ad. 
(40) £3 3*. 2|<f . 
(43) £7 5*. Sd. 
(46) £32 9*. 9d. 
(49) £294 8*. d^. 
(52) 6 hrs. 20 min. 
(55) £11 18*. 
(68) £588 11*. A^. 
(61) £1 9*. 3|rf. 
(64) £26 9*. 
(67) £29. 

(70) 960 days ; £28 4*. 
(73) 18 days. 
(75) 160th page. 



(78) £1 10*. 
4 tons 12 cwt. 1 qr. 3 lbs. 
£950. (83) £12 11*. S^d. 

£7 1*. Sd. (86) £108 2*. lOd. 

£134 7*. Id. (89) £13347 14*. 2d. 

2 mon. 3 dys. 6 hrs. ; 17062 miles. 
39^ in. 12,733,155^ French metres. 



ANSWERS TO EXAMPLES. 



XVll 



(94) 
(96) 
(98) 
(100) 
(103) 
(106) 
(109) 
(110) 

(111) 
(il4) 

(117) 
(120) 
(123) 
(126) 
(129) 
(132) 
(136) 
(138) 
(141) 
(144) 

(147) 
(149) 
(162) 
(163) 
(164) 

(166) 



^4 mis. 4 far, 14p. 3 yds. 

433 tuns 1 hhd. 33 galls. 

3 cwt 3 qrs. 22 lbs. 

£3. (101) £1825. 

£37 14«. 2d. (104) £294. 

£117 is, 9d. (107) £7 4*. 2d. 

£1 Is, Sd, ; gain £23 9s. lO^d, 

125i.. ; cost per year £433 6«. Sd, ; £243 I5s, wool. 



(95) 3 hrs. 2 min. 42 sec 
(97) 6 cwt. 18 lbs. 
(99) 9 mis. 1640 yds. 

(102) 2s, Sd. 

(106) 7 dys. 6 hra. 1 min. 

(108) £1 3«. 



les, 6d, (112) £29 I9s. 4<f. 

£26 Is. id. (116) £1962 IBs. 4<?. 

1 year 229 dys. (118) £106 lOs. lOd. 



£9 is. lid. 
22^ miles. 
£8 I6s. 
£1778 IBs. Sd. 
£7 9s. 9d. 
£769 is. Id. 
bd, 

£3024. 
20 ft. 9| in. 



(121) £666 is, 2d. 
(124) £1 6«. Zd, 
(127) £45 %s, %d. 
(130) £2468 Bs. 
(133) £33 lis. 10(7. 
(136) £116 4«. 
(139) £448. 
(142) £L lU 6(7. 



(113) 6| months. 

(116) 16 seconds. 

(119) 26 ft. 4 in. 

(122) £14. 

(126) £2648 I6s. Z\d. 

(128) £367. 

(131) £1872 8«. Bd. 

(134) £14862. 

(137) IZs. ed. 

(140) Is. Zd. 

(143) is, 

(146) £1 I9s. 3fe7. 



(146) £689 12s, 9d, 
30J feet. (148) 17 ft. 0| in. ; £13 5s. bd. 

£2400. (150) £7^00. (161) 10 months. 

46,718 sq. yds. 3 ft. 7S in. ; £16429 I9s. 1|<7. 
19 cwt. 2 qhs. 6 lbs. 8oz. ; £11966 9s, 7d. 
288,000,000 gallons; weight 1289411 tons 6evt. I qr. 22 lbs.; 

depth increased 2^^^ in. 
12ft. deep; lyr. 366dy8, 



(1) 106 bushels. 

(4) 18 persons. 

(7) 40 days. 
(10) £26 bs, 
(13) 130 horses. 
(16) 72 days. 
(19) 396 yards. 
(22) 16s, 10J<?. 
l2b) 3600 geraniums. 
(28) 2 tons 11 cwt. Iqr. 
(31) 80 men. 



ExESCiSB LXVIL 

(2) £160. 

(5) 10 men. 

(8) 140 miles. 
(11) 25 mUes. 
(14) £11 bs. 
(17) 42 oxen. 
(20) 48 men. 
(23) 16 days. 
(26) 12a. 24f. 
(29) 120 masons. 
(32) £46 is. 2d. 



(8) 25 days. 
(6) £30. 

(9) 37a.. 2b. 
(12) £16 IZs. id. 
(16) 24 acres. 
(18) 44 navvies. 
(21) 6 hours. 
(24) 10 men. 
(27) 136 men. 
(30) 40 hours. 



XVlll 



IKSWEBS TO EXAMPLES. 



(33) 9| dys. of 8 hrs. each. 

(36) 4| panes. (36) SJ hours. 

(38) 6000 stones. (39) if days. 



(34) 2lS acres. 
(37) 18,000 bricks. 
(40) 128naYYie8. 



(1) £70 28. ed. 
(4) £387 10«. 
(7) £267 6*. 6d. 
(10) £426 58. 

(18) £378 lU. Bd. 
(16) £816 12«. 6d. 

(19) £432 68, 



ExBBdSB XLYHL 

(2) £360 168. 

(6) £321 Bs. 4<2. 

(8) £406 7s. ed. 
(11) £660 128. 6d. 
(14) £286 198. 
(17) £261 15*. lOd. 
(20) £114 168. id. 



(3) £74 16«. 

(6) £286 138. U. 

(9) £108 l8. Sd, 
(12) £496 8«. 9<?. 
(16) £1230 68. Sd. 
(18) £429 198. 6d. 



(1) £386 138. Od. 

(4) £193 18. lOd. 

(7) £99 28. 7<?. 
(10) £107 148. 6d. 
(13) £416 108. 2d. 
(16) £204 68, 9d. 
(19) £424 188. 6d. 



DzsBCiSB XTiTX. 

(2) £811 48. 11<;. 

(6) £418 48. 9d, 

<8) £803 68. 
(11) £666 38. 6d. 
(14) £374 198. 9d, 
(17) £1196 38. 6d. 
(20) £1182 38. lid. 



(3) £629 38. Id. 

(6) £262 98. 6d. 

(9) £262 l8. 9<;. 
(12) £903 28. Id. 
(16) £786 38. 6d. 
(18) £736 198. 9d 



(1) £197 198. 10<f. 

(4) £203 128. 3d. 

(7) £346 178. 9d. 
(10) £396 28. 
(13) £1111 168. Zd. 
(16) £1066 68. 9d. 
(19) £2071 118. ed. 



EXBBCISB !<. 

(2) £226 198. 2d. 

(6) £347 68. 6d. 

(8) £646 198. 6d. 
(11) £306 08. 4d. 
(14) £636 98. 2d. 
(17) £1886 88. 10<;. 
(20) £11982 ll8. 7d, 



(3) £291 108. Id. 

(6) £36 68. lid. 

(9) £1676 88. lOd. 
(12) £647 138. 3<;. 
(16) £2464 78. 4d. 
(18) £993 88. id. 



(!) £84 168. Of<f. 

(4) £277 7*. 6§<?. 

(7) £10 08. llj<i. 
(10) £8 118. ^d. 
(13) £36 198. 9^. 
(16) £394 17«. ed. 
(19) £179 68. ed. 



ExEBdSB LI. 

(2) £637 08. 7id. 

(6) £392 188. 0]<f. 

(8) £4 78. 3jef. 
(11) £42 148. 9id. 
(14) £119 38. 2}<2. 
(17) £421 68. 3J<;. 
(20) £701 68. 7}d. 



(3) £298 38. lOJd 
(6) £16 128. 7id. 
(9) £67 98. lOicf. 
(12) £60 68. 9f<;. 
(16) £384 18. ^ 
(18) £271 l8. 7d. 



ANSWERS TO EXAMPLES. 



XIX 



(1) £39 08. ^d. 

(4) £16 175. 1^. 

(7) £39 16a. 7^. 
(10) £229 35. lid, 
(13) £27 14t. d^d. 
(16) £63 lU. U. 
(19) £13 28. 6^. 
(22) £13 75. 6i|<f. 
(25) £67 4a. lOfrf. 
(28) £1468 185. ^\i. 



ExEBasE UI. 

(2) £190 25. %d. 

(5) £42 155. 9^. 

(8) £39 35. ^d. 
(11) £100 95. l^. 
(14) £11 65. 9§^. 
(17) £4 125. 7^. 
(20) £10 125. 4j|<i. 
(23) £10 75. I^d. 
(26) £351 35. Zyi. 
(29) £16 95. Q^d, 



(3) £24 l5. 5^d. 

(6) £59 65. 3if<;. 

(9) £24 25. Z^d, 
(12) £11 165. 2|rf. 
(16) £47 145. lyi. 
(18) £17 195. 8|«?. 
(21) £16 25. 0|^. 
(24) £64 195. 2\d. 
(27) £897 65. 7f<f. 
(30) £25 45. 7f^. 



(1) 
(4) 
(7) 

(9) 

(11) 
(12) 

(13) 

(14) 

(16) 

(16) 

(19) 

(21) 

(23) 

(24) 



(3) £1389 195. %yt. 
(6) £2864 155. %\d. 
(8) £40 165. %d. 
(10) £4462 25. 7^. 



EzBBasE LUI. 

£96 165. 3d (2) 6G7a. 3b. IOp. 

£9006 105. (6) £4261 65. ^d. 

£10 105. ; 26 p. c. ; £132 ; 18^ p. c. 

£6618 165. \\^. 

£369 65. ; £61 185. Tyi.\ £831 145. 2\d, 

£74 O5. lOlf?. ; £13 95. Zd. 

£2786 85. ^d. ; £4864 35. U. 

5 oz. 2 scr. 16} grs. ; entire gain £14 145. 6%d. ; gain p. c. 66^. 

£1388 185. A\d.\ £169 12«. Ud. ; £462 195. b\d. ; £8 65. ^d. 

£84 35. 2|Jrf. (17) £1367 125. 6|<f. (18) £27 19». I0ii<i. 

£46 25. ; £1 175. per doz. (20) ,£188 65. Z^d. 

£101 65. 9\d. (22) £674 95. 10|2|<f. 

Cost £23 65. Zdr, gain £6 135. 4<f. 

£14172193 175. l^, 

EXEBCISE LIV. 

(1) £60; £360. (2) £84; £784. 

(3) £44 25.; £464 25. (4) £244 I65. ; £884 I65. 

(6) £307 145. ^d.\ £1663 145. 4|<2. 

(6) £609 135. 7jrf.; £2364 135. 1\d, 

(7) £284 25. l^d. ; £1704 125. 1\d, 

(8) £66 125. 6d.; £367 ^8. \0d. 

(9) £96 125. Id. ; £683 I85. 9d 

(10) £246 ll5. 8^. ; £1296 45. 2j^. 

(11) £10 35. A^. ; £42 95. 0^. 

(12) £149 05. ^d. ; £840 45. ^d. 

(13) £62 05. Zld.; £429 IO5. Zld. 



ANSWERS TO EXAMPLES. 



(14) £24 178, lOfJrf.; £762 105. 4|lrf. 

(15) £3 et. 8^.; £222 6«. 8^. 

(16) £56 08, 0^,; £402 15«. (^d. 

(17) £20 lU 7 fid,; £171 1«. 7^, 

(18) £638 15«. 5|<2. ; £3753 Ss. ^^d. 
(10) £335 98. id. ; £2468 168. 
(20) £488 5«. 3<;. ; £1939 28. 9d. 



(1) £10 19«. Sf^. 

(4) 4 yean. 

(7) 3 years. 
(10) 3| years. 
(13) £627 108. 
(16) 64 days. 
(19) 3| per cent. 
(22) 5 per cent. 
(26) 6 years. 
(28) 4 per Cent. 



EXBBdSB LY. 

(2) £4 S8. (3) 

(5) £1865 118. Sd. (6) 

(8) £1253 3«. id. (9) 

(11) 3J years. (12) 

(14) 2^ years. (15) 
(17) 4J per cent. . (18) 

(20) £1630 14«. (21) 

(23) £15768. (24) 

(26) £28 168. O^i. (27) 

(29) £103 78. 2ld. (30) 



£1323 28. Sfd, 
2| per cent 
6| per cent. 
4 per cent. 
£760. 
6 months. 

3 years. 

4 per cent. 
3J per cent. 
£42203 28. 6d. 



EzBBCiSB LTL 



(1 
(8 

(6 
(7 

(0 
(11 
(13 

(16 
(17 
(19 

(21 
(23 

(25 
(27 
(29 
(31 
(33 



£711 15«.; £2Sli8.6d. 
£833 68. Sd.; £31 68. 
£1639 168. Sd. ; £246 198. 6d. 
£9378 IZs. id. ; £361 li8. 
£6352 IZ8. id. ; £317 128. Sd. 
£200 16^.; £3 6«. lid. 
£610 108. ; £5 U. 9d. 
£143872 10^.; £119818^.9^. 
£146; 128. 
£1095 ; £4 10«. 
£438 ; £2 Ss. 
£684 ; £1 i8. 
£1633 ; £5 12^. 
£228 28. 6d. ; 1S8. 9d. 
£669 Z8.id.; £2 lU.id. 
£4083 68. Sd. ; £29 Zs. id. 
£713 158. 6ld. ; £1 is. 5|i. 
(36) £3893 68, 



(2) £701 1Z8. id. ; £35 U. Sd. 

(4) £812 68. Sd,; £101 10«. lOd, 

(6) £14688 68, Sd, ; £550 168, Sd. 

(8) £3661 i8, ; £228 i8. 
(10) £938? 108, Sd.; £586 14«. 6d. 
(12) £340 5«.; £11 6«. 10<;. 
(14) £666 168. Sd.; £16 Ss. 5d, 
(16) £73; 4«. 
(18) £176; £1 16*. 
(20) £292; 168. 
(22) £2044; £8 Ids, 
(24) £1679 ; £6 158, 
(26) £118 12«. 6<;.; £1 12*. Sd, 
(28) £267 138, id,; 11«. 
(30) £383 6«. ; 108, 6d. 
(32) ^608 6*. Sd.; £2 15«. 
(34) £4866 13«. 4(2. ; £44. 
8(2.; £26 13«.4<;. ^ 



ANSWEkS TO EXAMPLES. xxi 



Exercise LVIL 



(1) £1 28. 4J<?. (2) £9 ISs, Sd. (3) £l Ss, 

(4) £71 2«. (6) £77 4«. (6) £63 4«. 8i<?. 

(7) £85 28, (8) £36 3«. (0) £17 145. 2d. 

(10) £31 6*. (11) £96 65. $d. (12) £71 13«. id. 

ExEsasE LVni. 

(1) £60000. . (2) £4600. (3) £6 9«. 7id. 

(4) £44 13*. (6) £11831 68. (6) £160. 

(7) £800. (8) £1180. (9) £12660. 

(10) £2 0*. 2^. (11) £6800. (12) £916. 

(13) £398 78. Qd. (14) 12^. 2^. (15) £186 IZs. U. 

(16) £8. (17) £1680. (18) £171. 

(19) £416 135. 4d (20) £3800. (21) £41 17*. 6<f. 

(22) £8400; cost of insurance £189. (23) £2 45. 8^. 

(24) £33 65. 8<;. (25) £18 45. ll^^. (26) £13 ll5. bd. 

(27) £600. (28) £30. (29) £749 85. ^. 

(30) £50306 ; cost of insurance £1676 I65. %d. 

Exercise LIX. 

(1) £3087 ; £420 65. 8d (2) £678 I65. Zd.\ £7% I65. U. 

(3) £33186 65. ; £4618 II5. 8<?. (4) £9373 175. U, ; £1040 IO5. 8d 
(6) £4669 165. 2^. ; £663 IO5. 2J<;. 

(6) £6624 65. 4|^. ; £624 65. ^d. 

(7) £2187 185. 2^. ; £387 I85. 2^. 

(8) £1096 185. 6^.; £114 II5. 10^. 

(9) £493039; £71164. 

(10) £168194 85. 0^.\ £21661 I5. 4|<^ 

(11) £13400 195. l|g<«.; £3400 195. l|§<f. 

(12) £184786 65. M,; £18119 125. Wd. 

(13) £2979 25. ; £279 25. 

(14) £1966473 125. 1|^. ; £498806 I85. 9\i. 
(16) £37698 95. 9^.; £3631 I65. 6^. . 

(16) £616680 135. id.; £76680 135. id. 

(17) £103236 78. 9^.; £19902 I5. \^. 

(18) £749363 135. id.\ £98322 O5. Od. 

(19) £302132 25. 9d. ; £36466 95. bd. 

(20) £374681 I65. U. ; £49161. 

(21) £16384; £3727 165. 



XTIl ANSWERS TO EXAMPLES. 

(22) £324584 Os. 2d. ; £60012 2«. 8d. 

(23) £1978874 lis. 3^. ; £602207 17*. 11^. 

(24) £16074738 28. 4^. ; £2480788 28. A^. 
(26) £73248020 7*. 0^. ; £12626364 28. 0|||<f. 

(26) £1687 5*. 11^.; £187 6*. 11^. 

(27) £16100 16*. 11^.; £700 16«. ll^d. 

(28) £848 11«. lfi|§rf. ; £98 lis. l^^, 

(29) £1147 Is. 3HfgJ^.; £167 U. 3Hf§Jrf. 

(30) £11876 178. Z^^d.; £1876 17«. 3^^. 



CXSBCISB XiX. 

(1) Is. Sd. (2) Zs. id. (3) 108. 

(4) £4 16«. (6) £1 Zs. (6) Ghun 16 per cent. 

(7) 20 pep cent. (8) £1. (9) 12| pep cent. 

(10) lib. (11) 6s. (12) 6d. 

(13) 16| per cent. (14) 10 percent (16) Loss 3| per cent. 

(16) 18 per cent. (17) Gain 12|per cent (18) Ghdns 16 per cent 

(19) £1 19«. (20) 32 per cent (21) 20«. 

(22) Sd. (23) Loss lOf percent (24) Ss. lOfd. 

(26) Gain 18| per cent (26) Gain 60 per cent; entire gain £76 I2s. 

(27) £14 98. S^. (28) 48«. 

(29) Gain 100 per cent; entire gain £31 Os. Sd. (30) £4 Is. Ad. 



* £ZEBCI8B LXI. 

(1) £1698 28. Sd. (2) £11169 Us. 4^. (3) £2000 stk. ; £100. 

(4) £140. (6) £6. (6) £3678 16*. 

(7) £609. (8) £2000 stk. ; £80. (9) 90. 

(10) £2887 10*.; £112 lOs. (11) £2260. 

(12) £4000 stock. (13) £1702 10«. (14) £10. 

(16) £36 16«. (16) £10 gain ; £1 per cent 

(17) £9 incpease. (18) £16984. 

(19) In the 3 per Cents, at 80. (20) SSJ.' 

(21) £16 13*. Ad. (22) 93. (23) £74 16*. 9^. 

(24) £9 7*. Sd. (26) £20000. (26) £6000 stock. 

(27) £10. (28) £177600. (29) £3 2*. Sd. 

(30) 80; £200. (31) £3200. (32) £17326. 

(33) £78 18*. l\i. (34) £6000. (36) 88. 

(36) In the 4 per Cents, at 90. (37) £647 6*. ; £16 3*. 1\i. 

(38) £38000. (39) 92}. (40) £2260. 

(41) £1800. (42) 84}. 



ANSWERS TO EXAMPLES. xxiil 



EzEBasB LXII. 

(1) 16000; 10000; 6000. 

(2) £370 Ss. id. ; £277 16«. Sd. ; £222 68, ; £186 is. 2d. ; £168 Ids. Od. 
(8) Fine gold 4 oz. 7clwt8. 12 grs. ; fineness 16 carats. 

(4) £66 ; £32 10s. ; £42 10s. 

(6) £2366; £1884; £1696 12^.; £1413; £1224 I2s.; £847 IBs. 

(6) £780 ; £728 ; £361. (7) £814 ; £999. 

(8) Bent 18 and 20; profit 27 and 30. 

(9) 2618^ lbs.; 204|lbs. ; 5a|oo^.=2166000<i.; 44000. 

(10) 16cwt. ; 2cwt.; 3cwt 

(11) 190 gals. ; 96 gals.; 47igals.; 38 gals. ; 9|gals. 

(12) 38jp. ; 42jp. ; 46|p. 

(13) £9 9s. ; £6 15s. ; £6 58. ; £26 16^.; gain pet cent. 22|. 

(14) £9 ; £7 68. 8d. ; £6 IZs. 4d. 

(16) 6 tons 19 cwt. 2 qrs. 8 lbs. ; 1 ton 4 cwt. 3 qrs. 18 lbs. ; 7 cwt. 1 qr. 

26 lbs. ; cost £1134 123. (16) £866 ; £1092 ; £1612. 

(17) 4hrs. 24|fmin. (18) 160; 40; 30; 10. 

(19) A 4a. Ob. 20f., £1 U. Sd. ; ^ 3a. Ob. 16p., 16s, Zd. ; C 2a. 1b. 36p., 

ISs. 

(20) Fineness 9, 12; 16, 18 carats ; 16 dwts. 22 grs. As 113 : 327 ; 

1049 : 4906; 778 : 4906; 1383 : 4906. 



•RTmamaw LXTTT. 

(1) 9'4Zd., &c. (2) 2698 francs. (3) 3662*6 dollars. 

(4) £1 I9s. 4^. (6) £43 Us. 3^. (6) £88. 



EXBBCISB LXIY. 

(1) 62. (2) 131. (3) 142. (4) 232. (6) 368. 

(6) 684. (7) 940. (8) 973. (9) 1^. (lO) 6^. 

(11) 10-3. (12) 1-86. (13) 3-6. (14) 11-23. (16) 2-734. I 

(16) 111-21. (17) 1^. (18) 2^. (19) 30^. (20) 21347623. 

(21) 2002. (22) 16}f. (23) 18i|. (24) lljf. (26) 71?. ' 

(26) 94-6065, &c. (27) 20-6807, &c. (28) 86-6836, &c j 

(29) 4683*43, &c. (30) 96*0966, &c. (31) 13. 

(32) 29. (38) 7. (34) 9. ' 



ZZIV ANSWERS TO EXAMPLES. 







EZBRCISB LXV. 




(1) 13. 


(2) 42. 


(3) 62. 


(4) 101. 


(6) 124. 


(6) 166. 


(7) 198. 


(8) 231. 


(9) 332. 


(10) 672. 


(11) 931. 


(12) 997. 


(13) 2-72. 


(14) 32-4. 


(16) 8-41. 


(16) 68-8. 


(17) 61-6. 


(18) 8-62. 


(19) 87-2. 


(20) 917. 


(21) 14i. 


(22) 9J|. 


(23) 22^. 


(24) 98-6. 


(26) 9-94. 


(26) 937. 


(27) 761. 
(81) 8. 


(28) 8-32. 


(29) 86-9. 
(32) 9. 


(30) 714. 



EzsBCiSB LXYI. 

(1) £26133 68, 8d. 

(2) Men receive £486 Sa. 7^. ; the women £270 4«. 9^. 

(3) f ; |§. (4) 21 yds. 1 ft. 8 in. ; 7*121 ; 9-79. 
(6) 10-1906101428&7. (6) £423 7«. ^d. (7) 6034f. 

(8) £12 lOs, ; 21 33^ bricks. (9) 61 yds. ft 9 in. 
(10) 16 feet. (11) 32^ gallons. (12) 44 per cent. 
(13) £10 lU, 9^. (14) £1 U, 9ld. (16) £9646 16«. 2id. 
(16) 26 per cent. (17) £2036. (18) £1674 and £2170. 
(19) 4| per cent. (20) 468. (21) 1 hr. 24 min. 

(22) IJhour. (23) £17726 14«. 3frf. (24) £6447 

(26) £71 Is, 6^. (26) £86|. 

(27) £10 Zs, ; men receive £49 Qs, 7^, ; the lada £36 68, IQ^t, ; women 

£28 58. 6d, (28) £73 lbs, 

(29) 66416 sovs.; 1400 lbs. Troy. 

(30) 6 dwts. 3|a grs. Troy ; 4J^ drs. 

(31) Entire gain £6 17«. 6d,; gain 50 per cent. 
(32) £1003 lOs, 5IS^, (33) 84f. (34) U, Zd, 

(36) £4260. (36) 20 men. 

(37) Entire gain £1 108, ; gain 26 per cent. (38) £9 08. lOd, 

(39) Jointly in 6 JJ days ; ^ in 14^ days ; ^ in 1 8^ days ; C in 34f days. 

(40) 58, (41) 13cwt. 2 qrs. 3 lbs. 12 oz. 2|drs. 

(42) 144 days. (43) Income £730 ; rent and taxes £200 2^. \0d, 

(44) 66 apple trees, 39 pear, 13 plum ; cost price £20 128. lid, 

(46) 19-6. 

EXBBCISB LXVII. 

(1) £13999 108, 2^, (2) £1 lU, 1\i, (8) 7040 steps. 

(4) 2696 tons 6 cwt 3 qrs. 12 lbs. ; 28726 grs. (6) £428. 
(6) £839 U8, ^, (7) 901 rupees. (8) 22862. 

(9) £1844 16«. lOd, (10) 28. U, (11) 17«. 6d, 



ANSWERS TO EXAMPLES. 



XXV 



(12 
(15 
(18 

(20 
(21 
(24 
(26 

(27 
(28 
(31 
(34 
(37 
(40 
(43 
(46 
(49 
(62 



50 miles. (13) £1682. (14) £8 11^. lO^d. 

£481 68. (16) 7|i; J?. (17) 483; -047. 

116-23; 111-11; 284604; -0374; 2^; -0126; 2-0601; 69901; 

67-616; 62573; 6^. (19) 186. 

'05675; £1 7«. ^d. ; lOs. ; £13 Qs. Sd. ; £16 3«. lid, 
•011214; -314. (22) §||; ^. (23) 3qrs. 21 lbs.; -0625; % 
•628126; 4-628125. (25) 3ff. 

Is. lid. ; -43625 ; -0976510416. 
6-25; 0-0384759375; 3-54; 736; 476'88; 8-4; 37-66. 

(29) £651 135. 4d. (30) If; ^. 

(32) £176, £250, £326. (33) 11 months. 

(36) £5 I2s. (36) 121 miles. 

(38) 499440 bricks. (39) £19 68. 9d. 

(41) £1 28. ed. 

(44) £857 28. lO^d. 

(47) £62 28. 

(50) 104|. 

(53) 3 ft. 9 in. 

(65) £187 108. 



15f. 

£261 lis. iid. 
£2450 Bs. 
30 pumps. 
84 days. 
£16478 88. 9d. 
8 horses. 
£1354 38. 4d. 
A; 1876. 



(42) £17 28. 2J<?. 
(46) 10 grains. 
(48) Iff. 
(51) 64 days. 
(64) 2-6457, &c. 



Exercise LXVIII. 



(1) 2S. 


(2) 1041 lbs. 


(3) 16| days. 


(4) 10-4316. 


(6) 37^ yards. 


(6)2^. 


(7) 512. 


(8) 6|. 


(9) £5 185. id. 


(10) £1000. 


(11) 18| per cent 


(12) £16 05. lljd 


(13) 2^. 


(14) £14 %8. 


(16) 6| days. 


(16) 1«. %d. 


(17) 12i| yards. 


(18) 2^. 


(19) -801, &c. 


(20) £2 18*. ll^d. 




(21) Dif. of income 


£16 6«. 2^. 


(22) 685f no. of oranges 


(23) £600. 


(24) 63i increase of 


income per cent. 


(26) 2i§. 


(26) £53 ll5. 6|rf. 


(27) 35. 


(28) 18-7 lbs. 


(29) £9 65. %d. 


(30) 6J. 


(81) 23. 


(32) 3 years. . 


(33) £24960. 


(34) £2360. 


(35) l8. lirf. 


(36) b)d. 


(37) 9«. l\i. 


(38) £1305 18*. 01(f. 


(39) 16 days. 


(40) £6 9«. lO^;. 


(41) 29J^ minutes. 


(42) 2211. 


(43) 611. 


(44) m^. 


(46) £26 135. id. 


(46) 14^ per cent. 


(47) \^n. 


(48) £290 65. U. 


(49) 26313^1. 


(60) 38|. 


(51) £30X. 


(62) 60 per cent. 


(63) 40-6. 


(54) 24813-23. 


(66) 12 per cent. 


(50) £166 17«. ^d. 


(57) 185. M. 



XXVl IKSWEBS TO EXAMPLES. 

(58) 7J§. (69) £687S. (60) 60. 

(61) 44. (62) 23464]^. (63) 18 per cent 

(64) £250 68, 9ld. (65) 17«. ^i, (66) e^^. 

(67) 600?2g. (68) 26. (69) |i|§|, 

(70) 3 fur. 27p. 4 yds. ft. 3J in. (71) 3620. 

(72) 837. (73) £181 U. 5^8J^. (74) 2*. Id. 

(75) £2 6«. Od. (76) 70ft. Sin. 8' 10" 4'"; 70ft. 44Uin. 

(77) £292 108. (78) 742. (79) 312 acres. 

(80) £115 48. (81) 9ft. 2in. T 2" 6'". (82) J|. (83) 5pepeent. 

(84) SOfcwt. nitre; 3} cwt. sulphur ; 5} cwt chaicoaL (85) £10020. 

(86) 35*410714285. (87) £428 11«. 5^. (88) £2107 10«. 

(89) 120000. (90) £78| stk. or £75. (91) 3^ and 4|f. 

(92) 3'1 3 nearly, (93) 50 per cent. (94) 19«.2<^. per gallon. 

(95) 579. (96) -100956. (97) 2 ft. 3 in. 

(98) 30 minutes, (99) 3;^ per cent, (100) 38} hours. 

101) 12 mis. : 22|mls. (102) 50^. (103) 1*794, &c. 

104) 12 ft. 9 in. 0' 0" 8"' 1 1"". (105) 12 cub. ft. 1296^ in. 

106) 28*6578947, &c. (107) 26*5435416. (108) £29 16«. 7j^. 

109) £2 158. Sd. (110) 66|. (Ill) 17J days. 

112) 3 min. 46-8 sec. (113) 10*55 min. A.1C (114) f 

115) 26*1509125. (116) 18«. 9^;. per gaL (117) 22J years. 

118) 5^ gain per cent. (119) 18495000. 

120) Increase £52 10«. (121) 88^. (122) 10 : 75 or 13|p.c. 

123) 128^. (124) 18^ loss per cent, on interest. 

125) £7092^'; 8*51 p.c (126) 82^. (127) See pages 123 and 124. 

ExxBCiSB LXIX. 
(1) £4651143 28. Od. ' (2) £5149668 128. 2d. 

EZBBOSB LXX. 

(1) 635 lbs. 6 oz. 6 dwts. 7 grs. (2) 6 cwt. qrs. 3 lbs. 

(3) £9 lU. e^d. (4) 211266 sq. ft. (5) U. 3d. 

(6) £15 12a. Old, (7) 7 wks. 2 dys. 7 hrs. 23 min. 27 sec. 

(8) £10125. (9) £21 65. 6d. (10) 21yds. lift. 1216in. 

(11) 13«. Id. (12) £6 58. 6d. 

ExBBasB LXXI. 

(1) 695 lbs. 4 oz. 3 dwts. 9 grs. (2) Is. lO^d, 

(3) £8 14k 2d, (4) £250 28. 6d. (5) ||. 

(6) 1». (7) ^. (8) Tfe. 



ANSWERS TO EXAMPLES. 



XXVll 



(9) 407-755812. 


(10) 33-934899. 


(11) 160504-9226 


(12) -1144. 


(13) £16 08. ed. 




(14) 71 mis. 4 fur. 14p, 5 yds. 1ft. 2 in. 


(16) 144 ft, 


(16) £26 17«. Sid. 


(17) £11 185.6c?.,&c. 


(18) 16M§. 


(19) «J. 


(20) Mfs' 


(21) 6. 


(22) 8004-709485. 


(23) 11-57294. 


(24) 1460-15448. 


(26) 102-204. 


(26) -0027. 


(27) 77591 J ft. 


(28) 176i acres. 


(29) £6 1«. Od, 


(30) 8 years. 


(31) 19ij. 


(32) 7S. 


(33) 1. 


(34) 20^. 


(36) 20135-2652434. 


(36) -005899. 


(37) 21-812076. 


(38) 1376284. 
ExEBCisB LXXIL 


(39) 1-4318. 



(1) 26-004 ; 4*06, &c 

(8) 10-164875. 
(6) £29 108, 1^. 

(9) 32 men; £115 4^. 



\— / — — — — — » -— — — — _-• y — ^ — ^ — 

(11) £4 Us. 1^.; £11 Us, Od. (12) 189^. 



(2) £93 lis. 3^. ; see page 101. 
(4) Gain 3if percent. (5) 100a. 3r. 17p. 
(7) £960400. (8) -00003865662, &c 

(10) 11 yds. 6 ft. 1113in. 



ExERasB LXXIIL 

(1) Fifty-five thousand five hundred and fifty-five. 

(2) 237237000 ; 90809 ; 90809. (3) £556 0«. Id. 
(4) £4 4s. 4]d. (6) See page 4. 

(6) 10 oz. 10 dwts. 10 grs. ; 3 cwt qrs. 3 lbs. oz, 3 drs. 

(7) 182 days. (8) 88888 cubic inches. 
(9) 9d. (10) 10 hours. 



(1) £2 68. 8HJ|^. 
(4) -48. 



ExERasE LXXrV. 



(2) 311. 
(6) £35. 



(3) 2400-6 ; 24600 ; '027045. 
(6) £6 6s. Od. 



(1) 999000 grs. 
(4)J|;4. 
(7)1; -14625. 



Exercise LXXV. 

(2) £222 2s. 2^. 
(6) £5 Os. Od. 
(8) 1^ ; 8-8. 



(9) 3 tons 4 cwt. 3 qrs. 4 lbs. 13 oz. 



(11) 31 at 92|. See page 101. 



(3) £313 3«. Zd. 
(6) 60600; 6006. 

(10) 171 bricks. 



xxyiu 



ANSWEBS TO EXAMPLES. 



EzxBcisE LXXVI. 



(1) 443206; 223130. (2) 7644676; 2038. (3) ^; A; 7. 
(4) £23 19«. 3d. ; £13 lOs. Od.; £10 128. Sd.^£iS U. Ud. 
(6) £162 15s. Od. (6) U. rjrf. (7) 10*64 op 10|f. 

(8) 127 yaidfl. (9) £311 Os. 1^. (10) £154 3«. ^. 

(11) £360, £144, £240. (12) £4347 68.2^^. (13) £63 7«. ll|i(^. 



(1) 162918. 

(4) £8 138. 9d. 

(7) £3 38. 3d. 
(10) -00102. 
(13) £128 128. Sd. 
(16) £33 58. 



ExBBCiSB LXXVn. 

(2) 135765; 135765. (3) 57223. 

(6)^. (6) 217. 

(8) £161 78. 3d. (9) -496; -015. 

(11) 0394. (12) -125. 

(14) See page 2; 3162. (15) 1^. 



(17) 2>. 6d. 



(18) £11 58. 6|rf, 



(1) £21 l8. 3d. 
(4) £27 Is. Sd. 



ExEBOSB LXXVUL 

(2) £29 98. 9d. 
(5) £20 08. ^d. 
(7) £18 38. 7d. 



(3) £4 4«. 6d. 
(6) £52 168. 4d. 



LOVBOV 

PBIVTSD BT BPOTTISWOODS Atfl> CO. 

HXW-STBSXT SQUABS 



